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Abstract 
To help counter the negative impacts of urban sprawl, the Queensland Government has introduced 
a policy of urban consolidation whereby Brisbane has a target of 94% of new dwellings being from 
infill development (Department of Local Government, Infrastructure and Planning 2017). Infill is 
the development within existing urban boundaries, and to reach such a level requires not only a 
transformation of the dwelling types being constructed (for example, a change in preference for 
detached houses to apartments), but also a transformation of the urban structure of the city. Like 
many metropolitan strategies, however, greenfield development within existing local government 
boundaries is included as meeting urban consolidation targets. Undeveloped land within existing 
urban boundaries is a finite resource meaning that, once such greenfield sites are utilised, infill of 
existing residential areas, or greyfield development, will be crucial at meeting urban consolidation 
targets by redeveloping existing urban areas at higher densities. Despite overarching planning 
schemes aimed at densifying existing urban areas, infill development in Australia is generally 
informal, lacking any specific government policy focus or intervention. Little scholarly research 
is available on how urban consolidation targets and infill are to be achieved in a practical sense. 
Multiple dwellings such as apartment buildings are denser and taller, therefore requiring larger 
footprints than a single dwelling. Due to the small size of existing residential lots, amalgamation 
is often required if properties are to redevelop at higher densities. Land amalgamation is a process 
where smaller parcels of land are merged to create larger parcels, effectively reverse subdivision. 
This alters the highly fragmented existing cadastral pattern and creates lots more suitable for 
redevelopment.  
This research uses two sets of property boundary data to compare the property boundary change 
occurring over a ten-year period to facilitate infill development in the Brisbane suburbs 
immediately south of the Central Business District. Amalgamation of properties for higher density 
residential developments are a specific focus of this study, as it is amalgamations that will be 
required to meet urban consolidation targets once more easily developed sites, such as former 
industrial or commercial areas, are no longer available for development. This study identified 182 
boundary changes, a boundary change being an event of amalgamation, subdivision or 
reconfiguration, regardless of how many lots were involved. Changes occurred on two percent of 
lots within the study area, with greyfield development forming 66.5% of all redevelopments. These 
results, however, varied significantly between suburbs. For example, greyfield development 
formed most redevelopments in both East Brisbane and Kangaroo Point, but the former was 
generally a subdivision resulting in additional detached houses, whereas the latter was generally 
an amalgamation resulting in the replacement of detached houses with an apartment building. The 
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majority of all residential apartment buildings across all suburbs were constructed on brownfield 
sites (62.5%), often following the amalgamation of lots. In fact, amalgamations were the most 
common form of property boundary change (51.1%), but lots that experienced an amalgamation 
only had an average combined land size of 1,423.0 square metres. This is not much larger than the 
traditional quarter acre block (1011.7 square metres) that dominated suburban subdivisions in the 
period following the Second World War. The size of these amalgamated lots does not allow for 
the best practice, coordinated and largescale residential development that allows for community 
areas, greenspace and other benefits.  
The results of this study indicate that ad hoc redevelopment in Brisbane’s inner suburbs is 
proceeding without guidance from regulatory bodies. Our findings show that most redevelopment 
occurs on properties with a detached house, which are attractive to smaller developers or owner-
developers. Largescale developments, often undertaken by development companies, continue to 
occur predominately on brownfield land. The results also show that the construction of detached 
houses continues to fragment Brisbane’s cadastral pattern, even within two kilometres of 
Brisbane’s Central Business District. This will make urban infill development more difficult when 
vacant or industrial land with large lot sizes are no longer available. We conclude by questioning 
the assumption that there is suitable land available for further development and highlight the need 
to change the way land use planning and redevelopment occurs. Much of the change required is 
institutional, and more direct involvement from authorities is required to rectify current urban 
development trends to ensure that the desired outcomes of existing local and state government 
planning schemes are achieved. This includes the state playing a more active role in site acquisition 
and amalgamation to ensure that developments meet community expectations. This is a way of 
guaranteeing that the planning schemes introduced at a government level are implemented in 
practice, as well as ensuring the construction of a mix of housing (social housing as well as private 
developments) and necessary infrastructure. Such an outcome could also be achieved by more 
directed and incremental zoning through the upzoning of individual lots, rather than whole areas, 
so that higher density redevelopment occurs in an incremental, coordinated and organised way. 
These changes will work to avoid the ad hoc and piecemeal redevelopment that has characterised 
current attempts at urban redevelopment. 
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1. Introduction 
Despite the best intentions of government policy, any attempt to replan a city will be influenced 
by its existing physical structure. Impacts from topography, history, infrastructure investment and 
government policy play an important role in shaping cities by determining how and when they will 
grow. Many cities have experienced redevelopment in their existing urban areas either following 
destruction by war or natural disasters, such as the reconstruction of German cities following the 
Second World War, or through programs implemented by government authorities, such as the 
physical restructuring of American cities in the twentieth century due to highway construction 
programs, sponsored by the Federal Government (Ryan 2008). Nevertheless, even following 
complete destruction due to a natural disaster or war, the two most significant factors that shape a 
city, being property boundaries and topography, remain constant (McDonald 2004). Previous 
studies across the world have recognised the static nature of property boundaries and street layout. 
Studies from Australia, New Zealand, the United States, Canada and South Korea all establish that 
most cities experience little to no change in their street layout and property boundaries over time 
(Frederickson et al. 2016; Lee et al. 2016; McDonald 2004; Oliver 1983; Siksna 1998; Ryan 2008). 
There are, however, some cities that do not fall within this generalisation. Cities like Detroit 
experience fewer spatial constraints, largely due to the oversupply of cheap and vacant land, 
allowing developers to completely reconfigure existing street and lot patterns (Ryan 2008). 
Despite these exceptions, the expense of acquiring the amount of land necessary to reconfigure 
property boundaries and street layout for large developments is a considerable constraint in most 
cities. As such, existing lot patterns have a substantial impact on the type of buildings able to be 
constructed (Siksna 1998). Redevelopment of the urban form, as opposed to reconstruction of 
buildings consistent with the pre-existing urban form, requires deliberate intervention to overcome 
this permanency of street and lot patterns. As such, the layout of cities is not due to some ‘invisible 
hand’ but a result of deliberate economic, social and political decisions (Talen 2011, p. 974; Hall 
1997). Studies of the urban form, and the history of redevelopment and reconfiguration of cities, 
provide information to guide new development, particularly in light of government policy 
attempting to reshape urban form. 
All major Australian cities have introduced polices aimed at urban consolidation, introduced in 
response to the challenges caused by peripheral urban growth in the form of new outer suburbs, 
which has been the dominant form of urban development in Australia since the Second World 
War. Urban consolidation and increasing urban density have become a central focus of planning 
strategies for all major Australian cities for the last 30 years, to meet the challenge of population 
growth. Urban consolidation, however, not only requires a transformation of the type of dwellings 
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being constructed, but also impacts the urban structure and form of the city (Murray and Khor 
2011). Any change from the existing built form is also often faced with significant resistance. As 
a result, urban infill in Australia is dominated by a compressed suburbia, where additional large 
houses are squeezed into existing lots (London 2016). Murray and Khor (2011) and Newton (2010) 
emphasise that this type of development is not enough to contribute to the sustainable growth of 
cities, as it is of inadequate density and quality. If current approaches to redevelopment continue, 
90% of development in existing suburbs will be this piecemeal infill, representing a wholly sub-
optimal solution (Newton 2010; Newton et al. 2011). Newton et al. (2011) summarises the primary 
reasons for this as follows: 
• Property lots are individually owned, meaning that they generally come onto the market as 
individual parcels rather than contiguous groups of parcels; 
• There has been little to no interest from property developers in engaging in development 
in existing urban areas (greyfield development), with most redevelopments being small 
developers or owners who look to build townhouses on properties that currently have a 
detached house. This will continue as long as property developers have a steady supply of 
greenfield (undeveloped land) and brownfield (former industrial or commercial sites) land 
to develop; 
• Statutory planning instruments provide little to no guidance in the redevelopment of 
existing urban areas; 
• Community resistance to any development that is perceived to change neighbourhood 
character; 
• Lack of good examples for consumers and property developers. Newton (2010) highlights 
this as a major challenge when compared to greenfield or brownfield development, as there 
is no model for greyfield development to drive the process, meaning that redevelopment is 
ad hoc and unlikely to contribute to the urban densification required for sustainable growth 
of cities. 
It is therefore important to recognise that a city’s morphological frame of streets and lots, which 
is resistant to change, has a determinative impact on how a city will adapt to changing conditions 
by limiting the scale and form of redevelopment (Whitehand 1994). Property boundaries, and the 
fragmented nature of land ownership, can hinder the ability to acquire the lot sizes necessary for 
larger developments. As easily developed land becomes more difficult to find, the ability to 
reconfigure property boundaries to allow for higher density development will become crucial to 
meeting urban consolidation targets. Due to the small size of existing residential lots, 
amalgamation is often required if properties are to redevelop at higher densities (Louw 2008; 
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Fredrickson et al. 2016). Land amalgamation is a process where smaller parcels of land are merged 
to create larger parcels, effectively reverse subdivision (Frederickson et al. 2016). This alters the 
highly fragmented existing cadastre and create lots more suitable for redevelopment. Coordination 
of this kind avoids the piecemeal redevelopment that has characterised the redevelopment of 
existing urban areas projects in Australia. Studies highlight that this can improve housing diversity 
as well as social and environmental performance (Murray and Khor 2011). Media reports 
concluded that this type of coordination is occurring in Australia as property prices rise, with 
amalgamated super blocks being offered to potential developers in Sydney. Vendors are keenly 
aware that amalgamated lots command a premium price when compared to selling lots individually 
(Cummins 2018).  
1.1 The Research Problem 
As infill development in Australia is generally informal, without any government policy focus, 
redevelopment, and specifically redevelopment on amalgamated lots, is understudied, with limited 
scholarly research into how amalgamation can be effectively used to reach urban consolidation 
targets. Previous research has analysed lot boundaries in various cities around the world, generally 
not in connection to urban consolidation targets but in establishing how cities change over time 
(see for example, Sanders and Schroder 2008; Sanders and Woodward 2015; Stell and Tait 2016) 
as well as changes to city blocks (see for example, Siksna 1998; Ryan 2008). A study of Auckland, 
New Zealand undertaken by Frederickson et al. (2016) is one of few examples where property 
boundaries have been assessed in the context of reaching urban consolidation targets. Geographic 
Information Systems (‘GIS’) have also been utilised to measure residential intensification, by 
using data such as local government planning scheme maps, satellite imagery, address point data 
as well as cadastral maps (Clifton et al. 2008, Phan et al. 2008; Phan et al. 2009; Chhetri et al. 
2013). Some studies also attempted to undertake qualitative work through interviews with 
stakeholders, particularly landholders, with limited success (see for example, Frederickson et al. 
2016). Few studies have been undertaken on Brisbane, with those that do exist focusing on small 
areas within the Central Business District (CBD) (Sanders and Woodward 2015; Siksna 1997). 
Moreover, as highlighted by Chhetri et al. (2013), the effect of state level development plans like 
the South East Queensland (SEQ) Regional Plan have not been scrutinised. There is very little 
study into the constraints faced by decision makers in reaching their urban consolidation targets. 
Denser buildings are taller, and taller buildings require larger footprints, often requiring lots to be 
amalgamated.  Greater understanding of how existing property boundaries can change to facilitate 
redevelopment at higher densities is crucial if projected dwelling targets are to be met without 
further expansion of the urban footprint. 
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1.2 Outline of Study Area 
Brisbane is located on the east coast of Australia and is the capital city of the state of Queensland. 
Located within South East Queensland (SEQ), it the largest city in this region and is the third most 
populous city in Australia. See Appendix 1 for Brisbane’s location within the largest South East 
Queensland. Brisbane has historically had the highest rates of population growth in the country 
(ABS 2016). Like most government structures in Australia, the local government, being Brisbane 
City Council, undertakes much of the decisions around urban planning and development. 
Uniquely, the 1925 amalgamation of the two cities, six towns and 12 shires that make up the 
current Brisbane City Council boundary make for the largest unified local government area in 
Australia. The specific study area includes the Brisbane’s Inner South suburbs directly across the 
Brisbane River from Brisbane’s CBD, specifically the suburbs of Dutton Park, East Brisbane, 
Highgate Hill, Kangaroo Point, South Brisbane, West End and Woolloongabba. See Figure 1. 
 
Figure 1 Location of the study area (Brisbane’s Inner South) within Brisbane City Council and 
Australia. Satellite imagery sourced from Google Earth (2017). 
The study area was selected as it is a region that has experienced significant change and 
redevelopment since settlement. It contains some of the most densely populated suburbs in 
Brisbane, such as Kangaroo Point and Highgate Hill with densities of 6,202 residents per square 
kilometre and 5,077 residents per square kilometre respectively in 2016. (ABS 2016) This density 
is high compared to a population density of just 145 people per square kilometre for the entire 
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Brisbane region (ABS 2016). West End also had the highest growth in density in Brisbane during 
the ten-year period between the last two censuses (2006 and 2016), growing from 3,215 residents 
per square kilometre in 2006 to 4,908 residents per square kilometre in 2016 – a growth in density 
of 52.7%. The study area also contains one of the largest redevelopments in Queensland’s history, 
Southbank, an area that includes residential, commercial and public space. In the next few decades, 
these inner-city suburbs will continue to experience population growth as a result of local and state 
government urban consolidation policies, with little strategic guidance in the practical 
implementation of these policies (Walters and McCrea 2014).  
1.3 Thesis Aim 
This study aims to investigate changes to property boundaries (their physical impact) and the 
potential forces (policy) behind these changes. The aim of this work is to better understand how 
property boundary change occurs in Brisbane, particularly considering urban consolidation policy 
which aims to contain urban growth to within the exiting urban footprint. This is to understand 
how the urban frame of streets and lots changes over time to allow for urban infill, particularly 
higher density residential developments.  
1.4 Thesis Objective 
To achieve the aim of this research, this study assesses property boundaries over a ten-year period 
to determine the specific type of change (reconfiguration, subdivision or amalgamation) and the 
specific type of dwelling constructed (detached house, townhouse or apartment) on that property 
following the boundary change. By tying together multiple disciplines including geography, 
spatial science and urban planning to holistically analyse redevelopment of existing urban areas 
and urban consolidation, it allows property developers and government authorities to better 
understand the potential for urban consolidation. As urban consolidation is a policy of all major 
Australian cities, this study is easily transferable to other urban areas. 
1.5 Research Questions 
The overarching research question is to determine how property boundaries change to facilitate 
the infill development of existing urban areas. This breaks down into four specific research 
questions that are examined in this study: 
1. How property boundary changes in the form of amalgamation, subdivision or reconfiguration 
have occurred in the study area between 2007 and 2017? 
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2. What types of dwellings – single or multiple dwelling, have been constructed on lots following 
a property boundary change? 
3. What are the factors that may have contributed to properties experiencing a property boundary 
change and redevelopment in the form of a higher density residential dwelling? 
4.  Finally, how does property boundary change, particularly the amalgamation of lots, form part 
of the broader urban transformation process in? This is particularly relevant in the context of 
policies aimed at urban consolidation, and for future applications of this study to other 
jurisdictions. 
1.6 Thesis Structure 
This thesis contains eight chapters: 
Chapter 1 (Introduction) 
Chapter 2 (Urban transformation: perspectives from relevant literature) provides a 
background to urban consolidation policy in Australia and reviews existing literature relevant to 
this study. Specifically, this chapter outlines the policy background of urban consolidation as well 
as reviewing studies related to urban morphology, property boundary change, residential 
intensification and the fragmented nature of the cadastre in order to understand how other studies 
assess urban transformation over time. 
Chapter 3 (Methodology) presents the method used to address the aim and objective of this study, 
including a description of the study area. The description of the study area specifically 
demonstrates why this particular study area was selected, with further detail into the history of 
these suburbs and a discussion of gentrification. This chapter also outlines the data sources utilised, 
the methodology used to identify properties experiencing a boundary change and to categorise the 
types of change, as well as the potential factors influencing how such changes have occurred. 
Chapter 4 (Spatial Patterns in Property Boundary Change and Urban Infill Development) 
analyses the property boundary change in Brisbane’s Inner South in order to determine whether 
property boundary change is enabling residential intensification through greyfield development. It 
provides a more detailed discussion around the permanent nature of property boundaries in the 
study area, how this can potentially be overcome and how further fragmentation due to 
subdivisions can impede the city’s ability to change in the future. 
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Chapter 5 (The Influence of Property Boundaries on Urban Consolidation) outlines where 
property boundary change has occurred to allow for residential intensification in the form of higher 
density residential development within the study area, as well as the potential factors that influence 
why some properties are more susceptible to change than others. This chapter focuses on the 
amalgamation of lots for higher density residential development, given that this type of boundary 
change is required to meet urban consolidation targets into the future. 
Chapter 6 (Discussion and Conclusion) draws together the key findings of this research, 
recommendations for policy implication, the limitations of this study and opportunities for further 
research.  
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2. Urban transformation: perspectives from relevant literature 
2.1 Introduction 
Increasingly the modern discourse about changing urban form focuses on discussions around of 
sustainability and the characteristics of sustainable urban form. This has partly been driven by the 
onset of climate change, but also due to the more practical issues faced by the residents of 
decentralised and dispersed cities, such as heavy traffic congestion, long commute times and the 
high infrastructure cost of servicing sprawling settlements (Trubka et al. 2010). While urban areas 
are responsible for a large proportion of global carbon emissions, substantial variation exists 
between different cities due to the differences in their urban structure and form (Davoudi and 
Sturzaker 2017). Ziegler (2009) notes the growing international recognition that low density, auto-
dependent urban sprawl is increasingly unsustainable, and that government or institutional 
arrangements for urban planning are tools to be used to minimise these issues. However, 
transitioning to lower carbon cities and reducing the impact of urban development on the natural 
environment cannot be achieved without dramatic changes to urban form. Talen (2011, p. 954) 
defines sustainable urban form as  
‘walkable and connected streets, compact building forms, well-designed public spaces, 
diverse uses, mixed housing types – in short, qualities that often-run counter to a 
previous generation of city building that promoted segregated land use, superblock 
‘projects’, socially insular and physically disconnected housing, and car-dependent 
subdivisions and shopping malls.’ 
While there is general agreement on the principles of sustainable urban development, the 
interactions between these ideas and factors that influence the development process and, in turn, 
shape urban form, are not well understood (Davoudi and Sturzaker 2017). Davoudi and Sturzaker 
(2017) summarise sustainable urban form into three key principles: high density development, 
development concentrated around existing public transport corridors (transit orientated 
development) and mixed land uses. This is in stark contrast to the existing dominant form of 
development in Australia, which has been categorised as low density, single use zoning that is 
reliant on private vehicles for transport. Jabareen (2006) classifies existing policies that seek to 
achieve sustainable urban forms into four groups: 
1. Neo-traditional development, which generally means policies with elements aimed at 
transit-orientated development, to produce walkable and self-contained cities. These 
concepts have been adopted in many North American cities such as San Francisco and 
Calgary; 
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2. Compact city, which means policies aimed at densifying the built form of cities. This model 
has been adopted in the Netherlands for many decades; 
3. Urban containment, or the prevention of outward expansion of the urban footprint. This 
has its history in the green belt movement developed in the United Kingdom and 
regulations implemented in the United States during the 1970s and 1980s that attempted to 
contain urban sprawl; and 
4. Eco-city, a model that is very loosely defined and used as a metaphor to mean a range of 
ecological principles to achieve sustainability of the urban form. Jabareen (2006) cites 
examples of the eco-town policy implemented in the United Kingdom between 2007 and 
2010, which followed Ebenezer Howard’s Garden Cities movement. Davoudi and 
Sturzaker (2017) states that the Smart Growth policies of the United States may also fall 
within this category. Smart Growth also uses elements such as compact development, 
mixed used zoning and increased opportunities for active or public transport (Plevak 2012). 
Arguably, the concept of urban consolidation falls within all these categories as it is a by-product 
of policies which seek to achieve compact urban forms, which are contained within existing urban 
boundaries and also reduce private vehicle dependence through proximity to public transit.  
In their study of urban development policies in the United Kingdom, Davoudi and Sturzaker 
(2017) highlighted that these policies have generally limitations on the amount of development 
outside urban areas and specific targets in relation to density – simply an attempt to drive people 
out of other areas, rather than pull people into existing urban areas. To solve these issues, Davoudi 
and Sturzaker (2017) recommend that sustainable development requires packages of policies, 
rather than single policies in isolation. As such, policies should consider the complexity of the 
development process and be fit for purpose. They must also target all relevant stakeholders and 
address social practices if they are to be effective – as there is no need forcing developers to build 
more dense buildings if cultural preferences mean that people will refuse to live in them. Social 
preferences for dwelling type have a decisive influence, which is why there will be thriving high 
density and compact cities in some countries, and fragmented urban sprawl in others (Davoudi and 
Sturzaker 2017). 
There are many studies into the positive and negative ramifications of urban consolidation policies 
(see for example, Michell and Wadley 2004; Trubka et al. 2010). There is, however, very little 
study into the constraints faced by decision makers, be they government authorities or developers, 
in reaching urban consolidation targets. Across Brisbane the composition of higher density 
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dwellings decreased during the study period as the urban footprint continues to grow (ABS 2006; 
ABS 2016; Coleman 2016). As such, there must be some investigation into where urban 
consolidation occurs and why it occurs in these areas. Such a study is fundamentally important to 
decision makers to see if there are attributes that make an area more susceptible to redevelopment, 
so that those identified characteristics can potentially be replicated or encouraged through 
government initiatives, thereby increasing the speed (or extent) of urban consolidation. 
The scope of this literature review is to analyse the major aspects related to urban consolidation, 
including the background of urban consolidation policies, as well as urban morphology, property 
boundary change, residential intensification and the fragmentation of land ownership. Moudon 
(1997) describes urban morphology as the ‘study of the city as human habitat’ (p. 3), and it can be 
used to analyse how cities evolve over time. This includes cadastral change, which essentially 
studies the change in cadastre or property boundaries of a settlement. Cadastral plans provide the 
lot and street block patterns, where processes of subdivision and amalgamation can be studied 
(Sanders and Woodward 2015). Through analysing these changes, patterns of urban consolidation 
can be identified. Residential intensification refers to the redevelopment of existing areas at higher 
density than which currently exists. This can be achieved through the review of data such as 
planning scheme maps, satellite imagery and property address data (Davoudi and Sturzaker 2017; 
Newton et al. 2011). Securing sites large enough for higher density residential development can 
often be hindered by the fragmentation of land ownership, which refers to the fact that properties 
are often owned by separate individuals, and that there are many barriers in assembling the large 
properties required for high density residential development (Newton et al. 2011; Phan et al. 2008). 
2.2 Urban Consolidation 
It has been over 50 years since Donald Horne described Australia as the ‘first suburban nation’ 
and Australian cities remain some of the world’s most dispersed urban centres, with comparatively 
low population densities (Horne 1967; Ruming 2014). The proliferation of the motor vehicle and 
highways during the second half of the twentieth century has led to sprawling and unsustainable 
urban forms, imposing significant environmental and infrastructure costs (Sutton et al. 2010). The 
first problems encountered by low density urban sprawl were largely due to this type of 
development that lack of human scale effecting quality of life, as these neighbourhoods are not 
walkable, lack sense of place and lead to a loss of open space and wildlife, in exchange for traffic 
congestion and homogenous architecture (Ortiz 2002; Ziegler 2009). There is now consensus from 
planners and environmentalists that low density sprawl in outer urban areas creates significant 
social and ecological issues (Buxton 2016). Urban consolidation has emerged as a solution to these 
issues, by aiming to contain urban development to within the existing urban footprint.  
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2.2.1 The suburban nation 
By the beginning of the twentieth century, the low density of Australia’s major cities, and the 
dominance of cities in terms of population size, made Australia the most suburbanised nation in 
the world (Davison 1997). Small houses with private backyards characterised urban development 
across Australia (Hall 2010), and colonial governments (at first settlement in the study area this 
was the New South Wales Government, followed by the Queensland Government) helped the 
spread of cities by financing transport and urban services (Davison 1997). Access to the study area 
was first facilitated by ferry services running across the Brisbane River from the CBD. The 
Victoria Bridge was the first permanent structure to connect the study area with the CBD, opening 
in 1872. Most of the initial settlement in the study area was confined to the riverbank, which was 
dominated by wharves and other industry (Centre for the Government of Queensland 2018). 
Between 1860 and 1890, a great deal of investment went into the development of railways, 
contributing to urban sprawl as housing occurred along railway lines (Standing Committee for 
Long Term Strategies of the House of Representatives 1992). West End was one of the first 
Brisbane suburbs to be serviced by a tram line, which opened in 1885 and connected Melbourne 
Street and Boundary Street (Brisbane Courier, 1897). By 1898 a comprehensive tram network ran 
along Vulture Street and Hardgrave Street, putting most residents within walking distance of 
public transport. Tram services extended to Dutton Park in 1901, running along Gladstone Road 
and Annerley Road. The construction of detached houses occurred along the routes, with 
development often solely for residential purposes, with industry concentrated away from 
residential areas. The 1891 Census showed that Australia was the second most urbanised country 
in the world after the United Kingdom, and the most suburbanised nation. By the nineteenth 
century, the value of home ownership was embedded within the national psyche, with well over 
half of all houses in the colony being owner or purchaser occupied (Butlin 1964; Davison 1997). 
Following the Second World War, the form of urban development changed significantly as the 
grid model developed at the height of colonialism failed to keep pace with the pressures of high 
population growth and the introduction of motor vehicles (Freestone 2004). By the 1950s the 
pattern of grids and squares was abandoned in favour of road hierarchies and peripheral estates. 
The introduction of the motor vehicle and the significant increase in private vehicle ownership 
during this period dramatically increased the suburbanisation of Australian cities (Home 1997; 
Standing Committee for Long Term Strategies of the House of Representatives 1992). This 
immense capital investment into roads and freeways only worked to encourage low-density 
sprawl. Prominent examples of the motorway era within the study site include the construction of 
the Pacific Motorway (originally called the Southeast Freeway) in 1972. At the same time, a strong 
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cultural preference for detached housing also contributed to relatively low urban densities (Howe 
2000). As such, the population and construction boom that followed the Second World War 
typified what was to become what is commonly referred to as the Australian dream – the detached, 
single family house built on a quarter acre block (Randolph and Freestone 2012). As a result, over 
a third of new dwellings constructed in Australia after the Second World War were owner-built 
(Frost and Dingle 1995). During this time, governments sought ways of organising and planning 
for population growth in an attempt to direct development into particular areas and minimise the 
growing government expenditure on services. Planning during this time was largely to efficiently 
facilitate more development by allocating land and providing transport, mostly in the form of roads 
and highways (Alexander 2000). These plans did not involve extensive public participation and 
metropolitan planning primarily concerned meeting the demands of population growth through 
greenfield development, characterised by factors such as low development density, segregated 
land uses, lack of significant centres and poor street accessibility (Morrison 2000; Ewing et al. 
2003).  
2.2.2 The issue with urban sprawl 
The sprawling urban form inherited by modern Australian cities have a number of environmental, 
social and economic costs – with environmental and social costs very difficult to quantify. These 
costs include the initial financial outlay of construction and the recurrent costs in maintenance. As 
densities increase, the average infrastructure cost per dwelling decreases in most locations but 
these costs vary dramatically depending on location (SGS Economics and Planning 2003). Factors 
such as the age of existing infrastructure and topography can have a dramatic impact on cost. In 
2010 it was estimated that, for each new block on the urban fringe, there is an AUD$85,0001 
additional infrastructure subsidy from various levels of government, when compared to 
redevelopment (Trubka et al. 2010). Moreover, compact cities require as much as 40% less 
transport energy to operate, when compared to sprawling cities (Newton 1997). The escalating 
cost to the public sector to provide infrastructure to suburban developments, as well as concerns 
over affordable housing, has prompted state governments to search for potential solutions 
(Standing Committee for Long Term Strategies of the House of Representatives 1992). Several 
studies have been undertaken in Australia to determine the cost of different types of urban 
development, in both established areas and growth areas on the urban fringe. Australia’s first study 
to determine the cost differences between developing at the urban fringe and redeveloping existing 
                                                 
1 This represents approximately AUD$96,700 in 2018. 
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urban areas was undertaken by Pak-Poy and Associates in 1973. The study found that higher land 
acquisition costs in established areas would likely be offset by travel cost savings, but as the initial 
capital cost to individuals is lower in outer suburban developments, people would still move to 
fringe developments (P.G. Pak-Poy and Associates 1973). Some two decades later, Smart 
Planning, Not Sprawl, a 1995 discussion paper prepared by Kinhill Engineers on behalf of the 
Queensland Department of Housing, Local Government and Planning, examined the impact of 
development in Coomera, south of Brisbane and compared the cost of supplying infrastructure at 
different densities. Various dwelling mixes were used, ranging from detached houses on 650, 500 
and 350 square metre lots, to semi-detached, row or terraced houses on 200 square metre lots and 
apartment complexes with 150 square metre sites. The study concluded that the most effective 
form of development would have an average density of 15 dwellings per hectare. In a 2003 report 
commissioned by the West Australian Government, SGS Economics and Planning also argued that 
worthwhile infrastructure savings could be made by increasing residential densities in fringe 
developments to 15 dwellings per hectare (SGS Economics and Planning 2003). The report 
highlighted that the preferred dwelling type should not be solely left to market forces as not all 
costs, particularly infrastructure costs, can be factored into the price of dwellings. It was also 
argued that significant subsidies were provided to suburban development, particularly as impacts 
such as pollution caused from auto-dependent growth is funded by taxpayer, rather than users. The 
density of cities is a significant part of the urban form, with the type, location and number of 
dwellings playing an important role in transport and related construction costs and energy use. 
Traffic congestion is one of the most acute ramifications of sprawling settlements, with prolonged 
commute times detrimentally effecting quality of life and productivity. Moreover, climate change 
is fast becoming a large challenge for many government authorities. Rode et al. (2014), Newman 
and Kenworthy (1999) and Newman and Kenworthy (2015) establish that energy consumption for 
transport decreases as population density increases. Davoudi and Sturzaker (2017) highlights that 
while this research is inconclusive, it has led to the proliferation of policies aimed at consolidating 
the urban form and reducing unsustainable tendencies such as urban sprawl and long-distance car 
commuting. These studies all go some way in establishing the reasoning behind the consistent 
adoption of urban consolidation policies by government authorities across Australia. The costs of 
continuing to develop on the urban fringe, and servicing these developments, have provided the 
impetus for government authorities to limit urban sprawl. Urban planning has grown to be seen as 
a means to solve these issues.  
2.2.3 Urban consolidation 
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During the 1960s and 1970s, rapid growth on Brisbane’s peripheral fringe led to decline in the 
city’s inner suburbs (Stimson and Taylor 1999). However, by the 1980s, urban consolidation was 
a policy being adopted in Australia, as well as cities around the world. In Sydney, the exorbitant 
cost of providing new infrastructure to service peripheral suburbs was the impetus for the adoption 
of urban consolidation as the major component of the 1988 metropolitan strategy, Sydney into its 
Third Century (Spearritt and DeMarco 1988). Urban consolidation, in the form of densification of 
existing urban areas, was presented as a strategy to reduce cost, as well as to reach sustainable 
development goals (Michell and Wadley 2004). Nevertheless, while the ability to develop and sell 
apartments through a community titles scheme was introduced in Queensland in 1965, some 10 
years later the 1976 Brisbane plan was little more than a zoning scheme, and even by the late 
1980s, there was no direct mention of urban consolidation in Brisbane’s Town Plan 1987. In 1990, 
Brisbane City Council engaged a consultant to provide its first large scale strategy plan. While it 
did not address growing population issues, the consultant did identify the doughnut syndrome that 
had been developing in the city – where the inner areas had a static and declining population, while 
peripheral suburbs and the greater region were the fastest growing regions in Queensland. This 
meant a shrinking rate base and lower sources of income for Brisbane City Council, in conjunction 
with a greater demand for its services and commuter traffic (Caulfied 1991). In 1991, the Urban 
Renewal Taskforce (now Urban Renewal Brisbane) was established to coordinate public sector 
investment in development of inner-north eastern suburbs. The 1991 Urban Renewal Report 
recommended development changes to achieve population increases in these suburbs. At the time, 
the suburbs in Brisbane’s Inner North such as New Farm, Newstead, Teneriffe, Fortitude Valley 
and Bowen Hills were dominated by detached houses, disused warehouses and vacant public land. 
Indirect strategies to promote urban consolidation included rezoning existing areas to higher 
density and altering the conditions on existing zones to allow for more compact development. In 
December 1991, an amendment allowed for dual occupancy on a single lot in the low density 
Residential A zone and reduced the minimum lot size from 545 to 400 square metres. The master 
planning and infrastructure investment by the Urban Renewal Taskforce is credited for initiating 
the urban renewal of these inner-city suburbs. At the same time the Queensland Government 
undertook the SEQ2001 conference, where Premier Wayne Goss emphasised the need to 
consolidate the urban form to prevent governments from being fiscally unable to provide the 
infrastructure required to service sprawling settlements (Goss 1990). 
During this period, there was no state agency for planning and work in this area was undertaken 
by the Department of Housing and Local Government. There was reluctance for state governments 
to impose on local authorities, with the Queensland Local Government Association insisting that 
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coordination of planning was a matter for local governments (Caulfied 1991). A 1991 Special 
Premiers’ Conference endorsed consolidation policies, and in 1992 the Australian Parliament 
Standing Committee for Long Term Strategies tabled its report on the inquiry into patterns of urban 
settlement, titled ‘Patterns of Urban Settlement: Consolidating the future?’.  The Committee 
sought to respond to the growing concern about current trends in urban settlement and to analyse 
and report on preferred patterns of settlements. The report identified that the rate of expansion of 
Australia’s cities had caused social, environmental and economic problems and that urban 
consolidation was required to operate with other initiatives to address these issues. The report 
highlighted that urban consolidation could only form part of the solution, particularly as cities 
expand relatively slowly, at the time adding two per cent to their housing stock each year, which 
limited the ability to change urban form rapidly through the construction of new dwellings. The 
Commonwealth Government introduced the Building Better Cities program to provide funding to 
improving transport, urban renewal projects and infrastructure, with $816.4 million allocated to 
the program over the period of December 1991 to June 1996 (Neilson 2008). This was a significant 
sum at the time and highlighted that, from a Federal perspective, urban consolidation was seen as 
essential to reducing the costs of infrastructure and restraining growth into agricultural land 
(Caulfied 1991). These policies initially focused on repopulating declining inner areas, as 
Australian cities had become what is referred to as ‘doughnut cities’, with population decline in 
inner areas coupled with substantial suburban growth (Forster 2006, p. 173; Coffee et al. 2016). A 
change in government following the 1996 federal election ended the Commonwealth 
Government’s involvement in the planning of Australian cities but state governments, including 
the Queensland Government, have continued to promote urban consolidation. In Brisbane, Urban 
Renewal Brisbane’s role was later expanded to planning for growth in Brisbane’s five-kilometre 
inner band. By the turn of the millennium, detached houses were no longer the majority of houses 
styles in Brisbane’s inner band (Michell and Wadley 2004), but suburban growth still dominated 
the development of the city (Stimson and Taylor 1999). Nevertheless, Brisbane has not 
experienced any overarching framework relating to urban consolidation. Even today, planning by 
Brisbane City Council simply zones areas of higher density and then lets the market determine 
whether the dwellings in that zone will change form (Michell and Wadley 2004). Hall (2010) 
argues that urban consolidation policies across Australia have led to smaller lots with smaller or 
no backyards, rather than a transition to more sustainable urban forms. 
2.2.4 Urban consolidation as the solution to SEQ’s sprawl 
By 2041 SEQ will be home to an extra two million people, giving the region a total population of 
5.35 million people and requiring 30,000 new dwellings each year (Department of Local 
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Government, Infrastructure and Planning 2016). Historically, development patterns in Brisbane, 
at the centre of SEQ, have had some of the lowest densities of any Australian city. To meet these 
predicted figures, the Queensland Government is developing policies to use land more efficiently, 
through compact and high-density development within the existing urban footprint – known as 
urban consolidation (Department of Local Government, Infrastructure and Planning 2017). Urban 
consolidation is a process whereby a city’s density is increased through redevelopment or infill, 
which utilises existing infrastructure and prevents urban sprawl. The Queensland Government has 
acknowledged that greenfield land is a limited resource and infill has been identified to manage 
SEQ’s population growth. While there is no single accepted definition of what constitutes infill, it 
can be broadly defined to include  
‘all residential development that occurs within the existing urban area 
boundary…whether for detached or attached housing, on previously undeveloped land 
or via redevelopment (to increase dwelling density or to change uses from non-
residential to residential’ (Office of Economic and Statistical Research 2011).  
In the Brisbane City Council area, 94% of additional dwellings are proposed to be infill 
development2, and greenfield development is required to have a minimum net residential density 
of 15 dwellings per hectare. Within the entire SEQ area, the overall target of infill is 60% 
(Department of Local Government, Infrastructure and Planning 2017). To achieve these goals, 
current planning policies have focused on large scale development around existing transport 
networks (Department of Local Government, Infrastructure and Planning 2017). This is consistent 
with many urban consolidation strategies across the world, which use mechanisms to encourage 
development around activity centres or existing transport, referred to as transit-orientated 
development (Gillen 2006). 
Despite the current and historical government policies that attempt to confine development to 
existing urban footprints, Australian cities continue to sprawl. Even today, the standard model of 
growth continues to be suburbs of low density, single house subdivisions on the urban periphery, 
with the principal housing form being a detached house on a single block of land (Davison 1997; 
Forster 2004; Newton 2000; Newton 2010). In 1961, 88 per cent of Australians resided in a 
                                                 
2 This is opposed to the other local government areas within SEQ, which currently have lower 
rates of urban infill, ranging from 0% in the Lockyer Valley and Scenic Rim to 80% in the Gold 
Coast. 
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detached dwelling. Fifty years later in 2011, this figure had only slightly decreased to 78 per cent 
(Australian Bureau of Statistics 1995; Australian Bureau of Statistics 2013). In 2011, more than 
50 per cent of new dwellings approved in SEQ have been higher density apartments, townhouses 
and the like, and between 1995 and 2015, the median size of new residential lots reduced from 675 
m² to 475 m² (Department of Local Government, Infrastructure and Planning 2016). However, the 
amount of high density dwellings (flat/unit/apartment) as a composition of the total dwelling types 
in Brisbane actually decreased from 2006 to 2016, from 12.9% to 12.6% (ABS 2006; ABS 2016). 
As urban consolidation is defined by what it aims to achieve, rather than the processes employed 
to achieve it, the reality is that the implementation of urban consolidation policies on the ground 
can be slow and full of obstructions. These indirect policies rely on housing market cycles, and 
density is often concentrated in certain areas that are already relatively compact. The economic 
rationale for increasing density often depends on high land prices, meaning that high density 
development is often tightly concentrated around specific nodes (Dodson 2010). As the rate of 
growth in city area exceeds population growth in Australia, it indicates a failure to appropriately 
accommodate growth within existing local government boundaries (Newton and Glackin 2014). 
2.3 Urban Morphology 
Excluding the huge self-contained peripheral estates of the modern era (such as SEQ’s 
Springfield), the development of a whole new city on greenfield sites, such as Canberra in 
Australia or Brasilia in Brazil, is uncommon. Most urban development forms either extensions of 
existing urban centres through new fringe development, or the redevelopment of existing areas. 
The term urban morphology is used to describe the structure and form of settlements, and is 
generally broken down into two aspects: 
a) Structure is defined as the spatial relationship between the physical land and its activities. 
This is the skeletal frame of the city, including the layout of its lots, streets, the pattern of 
development and the relationships that connect them (Gillen 2006; Troy 2004).  
b) Form is defined as the nature or density of the development (Gillen 2006; Troy 2004). 
Gillen (2006) describes ‘form’ as the ‘three dimensional elements of the city’ (p. 293). 
These are the aspects that are most visible and are capable of the most transformation, as 
they are the outcome of economic, cultural, social and environmental processes and can be 
influenced by planning controls (Standing Committee for Long Term Strategies of the 
House of Representatives 1992). 
Urban morphology was originally developed in Germany during the late nineteenth and early 
twentieth centuries through the work of Schluter, Geisler and Hassinger (Hofmeister 2004). Today, 
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there are broadly three schools of thought within urban morphology, one developed in Italy, one 
the United Kingdom and one in France but they have experienced a convergence in recent times 
(Moudon 1997; Sanders and Schroder 2008; Whitehand 2007). The Italian school is largely 
founded in architecture, focusing on the work of Muratori (1910 to 1973) and Caniggia (1933 to 
1987). Muratori studied cities such as Venice and Rome and believed that modern architecture 
failed to integrate within the existing urban form of a city. This work aimed to provide an 
‘operational history’ of an area, to integrate new architectural works into existing architecture, and 
re-establish this connection between design and city processes (Sanders and Schroder 2008, p. 4). 
Caniggia continued Muratori’s focus on what he referred to as ‘procedural typology’, with 
buildings being the elemental foundation of urban form (Moudon 1997, p. 4). Like the Italian 
school, the French school of urban morphology arose independently in the 1960s in response to 
modern architecture’s perceived rejection of history. The French school grew with the work of 
Panerai (1940-) and Castex (1965-) and evolved over time to go beyond architecture and into 
sociology (Moudon 1997). The Italian school is credited for being instrumental in the convergence 
of the three major schools of urban morphology (being the Italian, French and British) in recent 
years (Moudon 1997). The urban morphological approach most relevant for this study is the British 
school, which is founded in geography. This approach was first developed by Conzen (1960) and 
can be used as a framework for understanding the various elements of the urban landscape. The 
approach taken by Conzen (1960) divides the urban landscape into three components:  
a) town plan (the street system, lot pattern and building arrangement); 
b) building form; and  
c) land use.  
Of the three aspects, land use responds most easily to changing functions, whereas the town plan 
is conservative, resisting any alteration in most situations (Larkham 1995). Within the town plan, 
the street system is the most stable and least susceptible to change (Conzen 1960; Birkhamshaw 
and Whitehand 2012). Central to the Conzen’s approach is also the division of urban areas into 
morphological regions or areas with a degree of unity in their town plan, building form and land 
use. These are often referred to as ‘character areas’ (Gu 2010, p. 149). These areas encapsulate the 
historical development of a particular area and provide a foundation for the future management of 
the urban landscape by establishing it within its historical development (Whitehand 2001). Conzen 
developed the concept of the burgage cycle to explain the redevelopment phenomenon often 
witnessed in the United Kingdom. Burgage is a medieval land term describing property that was 
owned by a king or lord. Often, as the population of a town or village increased, the burgage lots 
were divided. Eventually, after many years, the building would be cleared, and the site left vacant 
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for a period, before the initiation of a redevelopment cycle. Redevelopment would occur as lots 
were subjected to increasing property pressure (Whitehand 2001). Throughout the United 
Kingdom, medieval lot boundaries have acted as site constraints from their inception, influencing 
the design and configuration of both individual building structures and groups of buildings (Stell 
and Tait 2016). In their study of Scottish towns, Stell and Tait (2016) found that lot boundaries in 
Scottish urban centres persisted over time, despite property pressures, with many lot boundaries 
and street frontages remaining very close to their original positions. These towns were originally 
laid out during the medieval period, and their stability over hundreds of years emphasises the 
permanent nature of property boundaries over time. While Australia does not have a history of 
redevelopment dating back to the medieval period, this concept is also relevant to the 
redevelopment patterns experienced through urban consolidation. For example, Sanders and 
Schroder (2008), in their analysis of Brisbane’s CBD, noted that the initial layout of the town was 
‘generous’ in city block and lot size, resulting in underutilised space, which later experienced 
significant subdivision before being amalgamated to serve the lot requirements for taller buildings 
(p. 5). These kinds of cycles are important to analyse as they provide valuable information about 
a city’s ability to redevelop in response to changing conditions. As such, it is a fundamental aspect 
of urban morphology to understand the relationship between lot and building form, particularly in 
the context of plans or policies aimed at redevelopment (Conzen 2001). Hall (1997) notes that any 
redevelopment of existing areas is the result of identifiable economic, social and political forces. 
Thus, it is important to recognise that the layout of cities is not due to some ‘invisible hand’ but 
due to particular ideas and decisions (Talen 2011, p. 974). In fact, outcomes like urban sprawl can 
often be directly attributed to government policy. Despite a growing body of Australian literature 
on these topics, the concepts developed by Conzen have not been investigated in depth in Australia, 
but are fundamental for establishing frameworks for managing urban change (Gu 2010; Siksna 
2006). Siksna (2006) undertook a review of Australian urban morphological studies, concluding 
that: 
• the studies were diverse in their scope and depth, with very few comprehensive studies; 
• studies generally focused on plans of country towns and cities, and their CBDs; 
• studies are often only concerned with the original plan of a city; and 
• few have examined the evolution of urban form and the patterns of redevelopment. 
Any work into property boundary changes would build upon this growing discourse in Australia. 
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2.4 Property boundary change 
Studies in urban morphology establish that while property boundaries may not be the primary 
determinants of built form, they are significant factors that influence redevelopment (Stell and Tait 
2016; Sanders and Schroder 2015). There is a significant body of research in the patterns of urban 
change, and changes to property boundaries in the United Kingdom (see, for example Scrase 
(1989) and Stell and Tait (2016)) and a growing amount of literature regarding urban change in 
other jurisdictions. In the United States and Australia, most published research in this area focuses 
on the transformation of whole blocks and street layouts over time, rather than individual property 
parcels (for example Ryan (2008) and Siksna (1997)). A city block is the smallest area that is 
surrounded by streets, with each block often containing many individual property parcels, as 
demonstrated in Figure 2. 
 
Figure 2 Outline of a street block in West End, Brisbane. Property boundaries sourced from 
DNRM (2017a) and satellite imagery sourced from Google Earth (2017). 
Existing studies often focus on how the original street and block patterns of a city effect subsequent 
redevelopment (Lee et al. 2016; Scheer and Ferdelman 2001; Siksna 1997). Siksna (1997, 1998, 
2006) has undertaken comparative studies of Australian and North American CBDs to analyse the 
physical evolution of city blocks and examine the changes that have occurred in block forms, land 
use and lots. Essentially, these studies sought to determine which block patterns were most suitable 
for redevelopment and which were more adaptable to changing conditions. Adaptability is 
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considered a positive attribute as it indicates that a city’s urban form has scope to evolve to meet 
the changing needs and conditions, such as changes to transport technology or housing 
preferences. Urban forms that are adaptable allow a growing city to evolve based on changing 
societal needs, or at least provide more predictable patterns of change that can be used to guide 
government authorities and developers into the future. 
For block patterns that are unsuitable for the desired development, deficiencies in the original 
layout of a city can be overcome through a process of incremental change. This is where lots, city 
blocks and streets are altered to create a ‘better fit’ for changing development requirements (Siksna 
1998, p. 281). While the decision to realign, remove or add streets are usually at the discretion of 
government, research by Siksna (1997, 1998, 2006) shows that developers heavily influence this 
process. The ability for government to control development has evolved slowly over time. 
Moreover, the capacity to alter development within a city block depends on the characteristics of 
the individual property lots within that block, and their desirability for development. While some 
cities like Detroit in the United States have experienced significant redevelopment, often following 
natural disasters or through large scale state-sponsored programs (such as highway construction), 
most cities experience little to no change in their property boundaries over time (McDonald 2004; 
Oliver 1983). Fredrickson (2015) describes property boundaries as ‘sticky’, due to the difficulty 
in undoing property boundaries once they are created (p. 1). Often, there is no ‘blank slate’, as the 
ownership of the land as well as the size and configuration of the property have a significant impact 
on whether existing urban areas can be redeveloped (Frederickson 2015, p. 1). The two most 
significant factors that influence urban form –  property boundaries and topography – remain 
unchanged even after a natural disaster or war (McDonald 2004). Meaning that even after whole 
cities are demolished, they are reconstructed along the same property boundaries. An example of 
this is the study of St John’s, Newfoundland, where Oliver (1983) noted that the constraints created 
by historical urban forms remain even when the city was destroyed by fire in 1892. Studies such 
as that conducted by Siksna (1998) have determined that most of the changes that occurred in city 
block formations arose spontaneously through the initiative of individuals rather than through 
mandatory regulation or direct intervention from public authorities. Lots within a city block, which 
are the focus of this study, are even more influenced by individuals, as public authorities have little 
influence over the types of developments that occur in Australia. Land can be zoned for a particular 
purpose, but it is for the market to decide if the property is actually developed for that use or 
developed at all. Moreover, lot patterns will strongly affect the resulting buildings that are 
constructed, as they will influence the shape of individual buildings, the spaces between them and 
the collective configuration of the buildings within a city block (Siksna 1998). 
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Cities like Detroit are unable to fit neatly within the assumption that property boundaries remain 
stable, but this is likely to be caused by a unique set of circumstances occurring in that city. The 
redevelopment of Detroit was made possible by the oversupply of cheap, vacant land in the inner 
city. This meant that developers faced few spatial constraints, allowing them to completely 
abandon the existing street and lot layouts. Detroit is of relevance to a study of Brisbane as it is an 
extreme example of post-industrial cities in the developed world. In 1896, the city had a dense 
street and city block network that, by 2002, had been radically transformed into a city of large 
superblocks and highways. Generally, dense downtowns, such as Manhattan, Chicago and San 
Francisco, experience very little change due to the expense of resuming the land required to 
facilitate largescale redevelopment (Ryan 2008). Detroit’s economic standing, due to the decline 
of the automotive industry, significant population decline and racial segregation, are usually seen 
as the most significant influences on the changes seen in Detroit. Psarra et al. (2013) has, however, 
argued that the city’s decline occurred due to its urban reconfiguration. The findings of this study 
traced development in the city to two periods: from settlement in 1796 to 1952 and from 1952 to 
the present. In 1952 drastic changes occurred in the spatial structure of the city, and Detroit was 
physically restructured to preference the automobile. Psarra et al. (2013) argues that street patterns 
were disrupted and the street network lost its ability to adapt to changing social and economic 
conditions, thus leading to urban decline.  Psarra et al. (2013) deemed street network and historical 
development as critical in determining how cities will change over time under different social, 
cultural and economic pressures. Using the spatial structure of the city, Psarra et al. (2013) argued 
that the space available for development, and change of urban form, during each of Detroit’s 
evolutionary phases was facilitated by the economic and social patterns occurring at the time. The 
same could be said of Brisbane, which has experienced two distinct urban development periods: 
from settlement in the 1840s to 1914 and the 1960s to today (Sanders and Woodward 2015). 
Sanders and Woodward (2015) outlined the subdivision and amalgamation of property boundaries 
in one city block within Brisbane’s CBD, with drastic changes in property boundaries between 
1864 and 1914, followed by very minor change in property boundaries between 1914 and 1970, 
potentially evidencing these two distinct periods of the city’s development. This study was 
however limited to one city block, focusing on built form in an architectural sense, rather than the 
limitations on redevelopment presented by property boundaries. Hall (2010) studied changes to 
Australian lot sizes over time, with a specific focus on the size of the backyard. He reviews 
dimensions of backyards, including peripheral suburbs of Brisbane, and demonstrates the 
transition to lots with larger houses and smaller backyards observed in many housing 
developments constructed since the 1990s. 
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Other studies have highlighted the connection between street patterns and lot layout to a city’s 
ability to evolve and transform over time. In his study, Siksna (1997) determined that certain urban 
forms, size and arrangement of lots, as well as the layout of blocks and streets, will make some 
cities more adaptable to change. For example, small square blocks are better suited to urban 
development than large blocks, as they allow for greater circulation, as well as more coherent 
building fabrics with both low and high rise buildings (Siksna 1997). Siksna (1997) found that in 
cities like Brisbane, which contain medium-sized city blocks, the urban frame generally remains 
intact over time, whereas cities with large city blocks often change significantly, as large lots are 
generally more susceptible to subdivision. In another comparative study, Siksna (1998) concluded 
that the lot pattern in Brisbane’s CBD only rarely provided for systematic subdivision or 
amalgamation. Instead, the process in Brisbane was ad hoc, leading to an irregular pattern of lots 
within each block. Where lots did experience amalgamation, Siksna (1998) found that 
amalgamation resulted in irregular parcels, and historical subdivisions made any future 
amalgamation ‘cumbersome and less orderly’ (p. 279). This conclusion is verified in the study of 
one block undertaken Sanders and Woodward (2015), with the Figure 3 showing the fragmented 
subdivision and amalgamation within a single city block in Brisbane.  
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Figure 3 Lot boundaries in Brisbane CBD block (Sanders and Woodward 2015) 
Siksna (1998) determined in his study of eight Australian and US cities that the breaking down of 
large blocks in cities was driven by the need to improve circulation by adding routes, using land 
more intensively through subdividing the property into smaller parcels and inserting secondary 
access routes, and gaining commercial advantage by creating internal routes for pedestrians. Once 
these city blocks, and the lots within them, are broken down or subdivided, it makes it far more 
difficult to amalgamate them. Like Brisbane, Auckland in New Zealand has a planning scheme 
that encourages higher density residential development. To achieve these density goals, existing 
property boundaries in Auckland require amalgamation or aggregation, in order to obtain the lot 
size required for redevelopment to a higher density. Again, this is very similar to the situation in 
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Brisbane, where existing property lots are too small and must be amalgamated in order to provide 
the lot size appropriate for high density development.  
In a study commissioned by Auckland Council and conducted by Fredrickson et al. (2016), the 
authors undertook research to determine the location and extent of property boundary changes 
(amalgamation and aggregation) in Auckland from 2004 and 2014. Amalgamation was defined as 
the merging of two or more lots, leading to a net loss in lots. Aggregation was defined as situations 
where a two or more lots were purchased by a single owner in order to create a subdivision, leading 
to net gain in lots. Fredrickson et al. (2016) observed low levels of amalgamation, citing zoning 
rules that did not encourage high density development. The study concluded that further state 
incentives may be required to meet urban consolidation targets. This further verifies the permanent 
nature of property boundaries and street layout. It also provides valuable information on how urban 
consolidation targets are reached (or not reached) in practice, and evidences the constraints caused 
by existing property boundaries. Other international studies confirm this. For example, in Incheon, 
South Korea, a new gridiron pattern was superimposed over the existing city in an attempt to 
revitalise the former retail hub, with the local government developing larger streets (Lee et al. 
2016). Lee et al. (2016) found that this increased the street frontage of parcels of land but did 
nothing to alter the parcel patterns. The results indicated that, while the area used for streets 
increased over time through the introduction of new walkways, roads and car parks, any positive 
effects of further gridiron development decreased over time as traces of the pre-grid lots remained, 
leading to oddly shaped parcels, alleys leading to nowhere and open spaces with triangular shapes. 
These studies are useful tools in evidencing the permanency of urban layouts and structures over 
time in various jurisdictions and provide guidance for further research in this area.  
2.5 Residential Intensification 
As previously outlined, the decentralised auto-dependent cities of the twentieth century are 
becoming increasingly problematic. Issues such as traffic congestion, pollution, infrastructure 
costs and long commute times have instigated major policy revisions aimed at centralising and 
densifying existing urban forms. ‘Greyfield’ development refers to the development of existing 
residential areas where there are: 
‘under-utilised property assets in the middle suburbs of large Australian cities, where 
residential building stock is failing (physically, technologically and environmentally) and energy, 
water and communications infrastructure is in need of regeneration’ (Newton et al. 2011, p. 2).  
44 
 
Urban consolidation policies often seek to develop existing urban areas at higher densities, also 
referred to as residential intensification, the process whereby an area is redeveloped at a higher 
concentration than previously existed (i.e. more dwellings in the same amount of space). 
According to Bunker et al. (2002), the distinct types of ‘dense’ residential development can be 
categorised as dual occupancy (two or more dwellings on a single allotment), multiple small lot 
housing (separate dwellings with their own title contained in groups), townhouses, housing for the 
aged and disabled, and apartments. In a study by Newton et al. (2011), the researchers highlighted 
that infill development in greyfield areas offered improvements in housing through the 
regeneration of these areas. Potentially this could offer the opportunity for more choice in dwelling 
type, style and cost, energy through the introduction of renewable energy and improved 
technology, water through water-sensitive urban design that limits waste, which is best delivered 
at the scale of a precinct, and finally, walkability and the reduction of car dependent transport 
(Newton 2011). 
Despite these benefits, greyfield development is relatively uncommon in Australian cities. The 
limited success of such policies may be attributed to their ad hoc implementation, as they are often 
implemented in isolation, without complementary policies that would target all relevant 
stakeholders in achieving more sustainable urban forms (Davoudi and Sturzaker 2017). In a study 
of Perth, London (2016) concluded that current urban infill development is characterised by large 
houses squeezing into compressed sites, rather than density that goes beyond single-family 
dwellings. London (2016) partly attributes this to cultural preferences, but also highlights that 
planning schemes lack detailed discussion of the changes to dwelling type, methods of 
construction or forms of ownership that will be required to meet urban consolidation targets. This 
occurs despite a state-led statutory planning scheme for a more consolidated Perth. As is the case 
in other jurisdictions, London (2016) highlights that Perth’s planning scheme contains very little 
reference about the nature of housing or dwelling type that will provide for increased density. 
Across Australia, this omission has led to a situation where state governments simultaneously seek 
to densify inner urban areas, as well as continue the construction of low-density outer suburbs, 
leading to ‘two co-existing city types’ (Buxton 2011). This is not ideal, given that urban 
consolidation policies seek to contain urban development. 
A growing need to document and analyse patterns of change in urban areas has led to a variety of 
tools being utilised, including GIS (Phan et al. 2008; Clifton et al. 2008; Phan et al. 2009). There 
has also been some research into infill opportunities and trends around Australia, particularly in 
the fields of architecture and urban planning. Peter Newton, Shane Murray, Ron Wakefield, 
Catherine Murphy, Lee-Anne Khor and Tom Morgan at Monash University, Swinburne University 
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and RMIT University have proposed a number of solutions to improving infill development in 
middle ring suburbs, from a design perspective (Newton et al. 2011). In the studies of Melbourne, 
the suburbs are also referred to as ‘greyfields’, or areas that were generally developed between 
1950 and 1970 and already have proximity to existing public transport services (Newton 2010, p. 
81). Similar to the Queensland Government and Brisbane City Council’s plans for Brisbane, the 
Victorian Government has initiatives to promote largescale redevelopment near existing activity 
centres and transport services, but studies have found that the majority of infill continues to be 
small-scale and piecemeal house construction (Clifton et al. 2008, Phan et al. 2008, Phan et al. 
2009). Newton et al. (2011) investigated the policies and technical processes required across 
Australia to deliver an effective development model that provides affordable and sustainable 
medium density housing through the redevelopment of greyfield suburbs in Australian capital 
cities. The authors attempted to fill a research gap by considering how redevelopment could be 
undertaken in a more effective and strategic manner and discussed the methods that could be 
employed to identify redevelopment potential at particular sites.  
Newton et al. (2011)’s study focused on Melbourne but is generally applicable to Australian major 
cities. This research found that a failure in urban policy existed through the limited uptake of 
greyfield land development, which will continue while there is a supply of brownfield land in the 
inner areas of cities and outer greenfield land, because greyfield sites will fail to attract property 
developers, other than in a piecemeal manner. As such, Newton et al. (2011) concluded that new 
incentives and frameworks are required for property owners to sell their property to developers 
and a new regional authority should be created to oversee urban renewal projects, in order to 
facilitate long term planning goals. Newton et al. (2011) suggested that the authority should be 
appropriately funded and backed by statutory planning and land assembly powers, in order to 
coordinate development that meets long-term and largescale planning goals. To facilitate this, the 
researchers determined that data from multiple sources (demographic, planning, property and 
utility data) needs to be collated and shared through spatial information systems, in order for 
property developers and government authorities to best assess properties for redevelopment 
potential. In another study of Melbourne, Chhetri et al. (2013) evaluated the change in dwelling 
density before and after the implementation of Melbourne’s 2030 Plan, a planning scheme for the 
metropolitan area of Melbourne. This study assessed residential intensification by employing a 
number of methods to determine the number of dwellings per square kilometre, finding that 
densification is not clustered around activity centres or inner suburbs, but is found across a much 
wider area with an overall decline in dwelling counts within the 2.5-7 km band of Melbourne. The 
authors, however, do state that further research is required to examine the dwelling density 
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patterns. As such, the literature establishes that progress towards the adoption of more compact 
urban forms has been, at best, mixed (Bunker 2014; Chhetri et al. 2013; Newton and Glackin 
2014). 
At present, major redevelopment typically occurs on brownfield sites or former industrial or 
commercial sites that are usually well-located and serviced (Ruming et al. 2007). These are 
typically formal urban renewal projects at industrial sites that have outlived their former uses, are 
located on sites owned by a single party (usually government) and of such a large scale that they 
are closer to sizes provided by greenfield development (Adams et al. 2001). This makes it far 
simpler to redevelop, given that land assembly is generally not required. Key examples include 
former docklands such as Brisbane’s Southbank, which is the largest example of urban renewal 
within the study area. Other examples include the (planned but not completed at the time of 
writing) West Village development in West End, also in the study area, which is a master planned 
development of 1,350 apartments built on a former ice-cream factory. In stark contrast, Newton et 
al. (2011) highlights that the progress of greyfield projects has had a much slower take up, often 
due to the responses of locals to high density development and changes to neighbourhood character 
(i.e. NIMBY or ‘not in my backyard’ movements). Relevantly, Phan et al. (2008) and (Phan et al. 
2009) have undertaken studies to show the stark difference in development in Melbourne middle 
ring suburbs (Monash) and peripheral suburbs (Casey), in response to the same state-wide 
redevelopment policy. Phan et al. (2009) and Phan et al. (2008) mapped urban consolidation 
patterns through the use of planning scheme maps, cadastral maps and address points. Urban 
consolidation was defined as the process whereby dwelling density increases over a land parcel 
unit, described here as a ‘lot’. Residential intensification in Casey predominately occurred as urban 
sprawl, with the transformation of greenfield sites into residential land use. Other studies of 
Sydney found a similar trend (Bunker et al. 2002). In Monash, some 20 kilometres closer to the 
CBD than Casey, Phan et al. (2008) found that small scale infill development, through backyard 
subdivision or the replacement of single dwellings with two to seven units, was the dominant type, 
forming 98.11% of redevelopment. These small-scale infill projects are generally undertaken by 
part-time or Mum-and-Dad developers, with larger projects of 30 or more dwellings generally 
what is considered for large development companies (Ruming 2010). Phan et al. (2008) 
highlighted that this piecemeal and small-scale redevelopment appeared to be driven simply by 
what was profitable, as there was no clear pattern as to which properties were redeveloped and 
which were not. There was no marked increase in redevelopment around existing activity centres 
or transport routes (in this case, railways) as desired by Victorian planning instruments, and 
topography did not appear to influence redevelopment potential. Instead, it appeared that 
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redevelopment occurred opportunistically, in properties that happened to come up for sale and 
were suitable for a profitable subdivision. In a similar study, Ruming et al. (2007) highlighted that 
this type of uncoordinated development limits the choice in dwelling quality and fails to provide 
any improvements in local infrastructure or services, due to a complete lack of strategic oversight. 
These results are mimicked in other jurisdictions around the world, with Landis et al. (2006) 
creating a method for determining the redevelopment potential of lots, based on proximity to 
transport, existing residential density and land use in California. This study produced an inventory 
of potential infill sites and showed that lack of redevelopment activity in the areas marked as ‘high 
redevelopment potential’ meant that redevelopment would be unlikely in the foreseeable future, 
unless there were incentives or regulatory changes. 
Building on previous research undertaken in Melbourne, Murray et al. (2011) suggests that the 
fragmented pattern of infill development indicates that redevelopment is driven by the size of land 
assets and the age of housing stock, rather than proximity to services, and that private 
owner/builders generally only redevelop land when a profitable opportunity arises. Moreover, the 
dwelling type and housing design is generally only suitable for specific household types (generally, 
single professionals rather than families), prohibiting opportunities for flexible or multiple uses. 
As these building structures will be difficult to adapt in the future, it makes them substandard from 
a sustainability perspective. In their analysis of infill redevelopments in Melbourne, Murray et al. 
(2011) provided a brief summary of the limitations faced by current projects, as outlined in Table 
1. 
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Table 1 Limitations by development type (Murray et al. 2011) 
Type of development Example Image Limitations 
Duplex or triplex 
 
• Limited private or common open space 
• Front yards are generally unfenced 
• Driveways and other paved areas dominate the 
street frontage 
• Little or no engagement with streetscape 
• Poor solar orientation 
• Limited internal design and room sizes 
Multi-lot developments 
(6 or more units on 2 or 
more lots) 
 
• Limited private or common open space 
• Driveways and other paved areas dominate the 
street frontage 
• Mixed access to air and light, most open spaces 
are adjoined by walls or fences 
• Little or no engagement with streetscape 
• Limited internal design and room sizes 
 
While an extensive analysis of the type of dwelling types and their internal designs were beyond 
the scope of that study, this summary does provide important information on the common elements 
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that are missing from current high-density redevelopment projects in Melbourne. The research also 
identified barriers to the improvement of infill development design, including: 
a) large building setbacks required by regulation; 
b) unnecessary screening requirements; 
c) regulations mandating one to two car parking spaces per dwelling; 
d) limited ability to increase building height; and 
e) market expectations including double garages and ensuite bathrooms.  
Murray et al. 2011 concluded that existing trends and planning controls were incompatible with 
achieving improved redevelopment outcomes. In the absence of any effective government policy 
and action in this area, urban renewal will continue in this ad hoc manner with little ability to meet 
the requirements of population growth pressures. Davoudi and Sturzaker (2017) suggest that a 
change in the historical urban form requires changes in various areas, particularly regulatory 
systems, how development is financed and social and cultural norms. Some of these are obviously 
more amenable to change than others, with housing preferences often forming deep-rooted social 
norms. The connection between the state-market relationship and user preference results in very 
different urban forms in various places. In some jurisdictions, such as Sweden, the public sector 
has a significant influence over urban development by acquiring land and delivering buildings 
(Davoudi et al. 2011). In contrast, other jurisdictions, like Australia and the United Kingdom, have 
a development process driven by the private sector – with the free market and consumer demand 
being the most dominant factor (Cullingworth et al. 2015). The Australian aspiration (or perceived 
aspiration) for large homes and personal vehicle transport means that developers will often 
maximise the size of the dwelling and the garage, at the expense of other aspects of amenity such 
as open space, solar access and natural ventilation (Murray et al. 2011). Despite this, there is 
increasing evidence to show that the assumed preference for detached housing in Australia is 
waning. For example, 50% of Melbourne and Sydney households surveyed preferred to live in an 
apartment (Easthope et al. 2009). This trend is expected to continue, particularly with the pressures 
of housing affordability, the desire for more compact and transit orientated cities and reductions 
in household size. Achieving public acceptance of urban regeneration will always be an issue, with 
local governments also highlighting this problem, stating that planning and zoning policies should 
be amended  
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‘to provide increased development potential of land on larger allotments (that is, allow 
higher densities). This will incentivise and encourage land-owners and property developers to 
consolidate their allotments in order to achieve a higher economic return.’ (Council of Capital 
City Lord Mayors 2010, p. 12). 
Randolph and Freestone (2012) suggest a range of measures that may be instituted to promote 
coordinated investment by both the private and public sectors, including investment in social 
housing to replace existing housing of poor quality, master plans to guide renewal development at 
a local level, including guiding the assembly of land and corporations or trusts tasked with 
implementing long-term renewal strategies. This may overcome many of the barriers to urban 
consolidation, particularly the fragmented nature of the cadastre, which can limit redevelopment 
potential. 
2.6 Fragmentation 
Another important factor that must be analysed in the context of urban transformation is the fact 
that land ownership within a city is fragmented. This is another aspect of the constraints caused by 
property boundaries, as their physical stability is affected by the ownership of the individual lots. 
Put simply, a redevelopment may require the assembly of two or more existing lots, each owned 
by different landholders that may or may not be willing to sell. Fragmentation refers to both 
ownership rights and spatial constraints, as ownership of neighbouring lots by different entities is 
both a spatial issue (if one was to want to expand their land holdings through acquisition of 
neighbouring lots) and one that refer to legal rights and restrictions (as one has limited means of 
obtaining neighbouring land). Louw (2008) identified that fragmented land hinders transformation 
within urban areas, with multiple owners of land acting as a significant barrier where existing 
properties boundaries do not match the boundaries required for new development. Divided 
ownership is a result of legal and cultural history, and the regulation of land through market 
processes is a product of this as it is required to ensure that development occurs (Adams and 
Hutchinson 2000). As such, the implementation of any redevelopment, including those required 
for urban consolidation, depend on successful assembly of the required parcels of land (Adams 
and Hutchinson 2000; Oliver 1983). Land assembly is defined as a critical stage in the property 
development process, involving the acquisition of the required parcels of land to make the 
provision of development or infrastructure possible (Louw 2008). In practice, however, the 
required land rights often cannot be acquired through market processes due to five main 
constraints, which are: 
51 
 
a) Ownership that is unknown or unclear, such as ownership being disputed or title documents 
being incomplete or missing (Adams and Hutchinson 2000); 
b) Ownership rights are divided, such as the land subject to a mortgage (Adams and 
Hutchinson 2000); 
c) Assembly being required for development, such as where there are multiple owners of the 
land required for the planned development (Adams and Hutchinson 2000); 
d) The owner is only willing to sell on terms that are not acceptable to potential purchases, 
such as unrealistic price expectations (Adams and Hutchinson 2000). This is also referred 
to in the literature as the ‘holdout problem’ (for example, see Cadigan (2011), Cunningham 
(2013), Menzies and Pitchford (2004) and Miceli and Sirmans (2007)); 
e) Owner is unwilling to sell (Adams and Hutchinson 2000). 
In their study of 80 large potential redevelopment sites in four cities in the United Kingdom, 
Adams and Hutchinson (2000) found that the most significant constraint was divided ownership 
rights. This is relevant to individual properties on individual lots as well as properties held in ‘strata 
title’ such as apartment buildings, where some of the property is held collectively and other parts 
are held individually. For this reason, redevelopment is often driven by the size of land and the 
age of housing stock, instead of proximity to transport or activity centres (Phan et al. 2008). The 
fact that redevelopment is driven by ease of land acquisition rather than good planning principles 
is unfortunate, as Newton et al. (2011) highlights that the development of contiguous lots is the 
most straightforward means of redeveloping existing urban areas. Newton et al. (2011)’s study 
looked at ‘precincts’ of 10 suburban lots, each approximately 400 square metres in size, to see how 
infill development, which is typically informal, could be strategically managed to ensure that these 
developments were more sustainable both socially and environmentally. Design at a precinct level 
provides the best opportunities for shared spaces, pedestrian friendly streets and opportunities for 
mixed use such as shops, studios and community services (Newton et al. 2011). This study also 
emphasised, however, that the individual ownership of lots in suburbs makes the assembly of 
required land difficult. Nevertheless, even in circumstances where adequate land cannot be 
assembled into a contiguous precinct, improvements in density, amenity and infrastructure can 
still be achieved through coordinated development which seeks to link non-contiguous lots through 
nature strips and public infrastructure (Newton et al. 2011). This rarely occurs in practice, 
however, given the piecemeal and uncoordinated approach that currently dominates the 
redevelopment of Australian cities. 
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There are ways to overcome the fragmented nature of land ownership, and these all involve the 
acquisition and assembly of the required lots. In the private market, property developers are often 
faced with landholders who refuse to sell their properties. There are many reasons why property 
owners refuse to sell, and there is often a financial incentive for landowners to ‘hold out’ when 
negotiating with property developers. Cunningham (2013) studied assembled property lots in 
Seattle to evidence the holdout behaviour through of landowners, by matching lots with their pre-
assembly sale price. His study concluded that land purchased after the successful assembly of lots 
commanded an 18% premium in sale price, making a significant incentive to reject offers from 
potential purchasers until one presents an offer too good to refuse. Some studies have focused on 
initiatives used to overcome constraints on developments on properties held by multiple owners, 
particularly in jurisdictions such as Hong Kong where land availability and population growth are 
ever-increasing issues (see, for example, Hastings and Adams (2005)). Hastings and Adams (2005) 
explain that in Hong Kong the government owns the freehold title of land and leases property 
rights to individuals. For properties like apartment buildings under multiple ownership, a type of 
co-ownership exists in the form of individuals having shares in the whole. In order to address some 
of the difficulties in acquiring properties held by multiple owners, a new framework was 
introduced in 1999 to facilitate greater private sector involvement in urban renewal by allowing 
‘majority owners’ (i.e. individuals with the highest numbers of individual shares in a lot) to make 
an application to order the sale of all shares. Similar legislation exists in New South Wales, where 
a property can be sold if 75% of owners agree. In Queensland, 100% of owners must agree which 
has led to claims of opportunistic hold outs but this law is under review at the time of writing 
(Department of Justice and Attorney General 2018). It is important to note that this is for buildings 
held in communal title, such as apartment buildings and townhouse complexes.  
In terms of the redevelopment of multiple buildings on multiple lots, no specific frameworks exist 
for coordination of redevelopments in Australia. Australia has a market-led model for land 
assembly where land supply for housing development is determined solely by the market. There 
are very few mechanisms for authorities to assemble land in Australia (except by compulsory 
acquisition), whereas France, Germany and the Netherlands all have public authorities with a range 
of powers that allow them to overcome ownership constraints and assemble the necessary lots for 
redevelopment (Louw 2008). In direct contrast to Australia, in countries such as the Netherlands 
land almost always passes through government authorities, usually a local government, each time 
it is sold (Spaans et al. 1996). In the Netherlands, government authorities will often use statutory 
land policy instruments to assemble the lots required for a redevelopment, well ahead of the 
introduction of a new land use plan. This is highlighted by Louw (2008) in his study of the land 
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assembly process during the transformation of an industrial estate in Dutch town of ‘s-
Hertogenbosch. Such active involvement by a state authority in residential development, beyond 
the introduction and implementation of a zoned planning scheme, is not seen often in Australia.  
2.7 Significance of this study 
The literature establishes that the type of redevelopment often seen in Australian cities is not 
adequate in contributing to sustainable growth due to its low density and quality (Ruming et al. 
2007). As outlined, there are wide gaps in the literature with regards to understanding the urban 
morphology and the changing urban forms of Australian cities. Studies into urban development in 
Australia generally focus on greenfield development on the urban periphery as this is where most 
growth has typically occurred. This includes tracking the growth of urban sprawl and the costs 
associated with this form of development, rather than redevelopment of existing areas and how 
urban consolidation policies are achieved in practice. Higher densities and quality infill housing 
have the potential to address many development issues, but this type of redevelopment only occurs 
if it is appropriate for the relevant household compositions and provides transit-friendly and auto-
free lifestyle options (Ziegler 2009). The informal and piecemeal application of single lot 
subdivisions, which is currently occurring in cities across Australia, reduces housing diversity both 
now and into the future (Newton et al. 2011). It will also make it more difficult for change to occur, 
given that amalgamation will become increasingly difficult with more land owners to negotiate 
with. For example, amalgamating four lots with four houses (i.e. four landholders) is far simpler 
than amalgamating four lots, each with six townhouses (i.e. 24 landholders). While there is 
evidence to show a change in cultural preference away from suburban living, infill development 
will continue to face significant community resistance if it is fragmented and of inferior quality. 
Undertaken without directed planning, infill development can also cause extremely negative 
consequences for neighbourhoods if it fails to incorporate appropriate improvements to 
infrastructure and services (Landis et al. 2005). This is becoming an increasing issue within the 
study area, with residents experiencing traffic congestion, overcrowded local schools and 
developments that, arguably, fundamentally alter the character of the neighbourhood (Lewis 2017; 
O’Malley 2018).  
Urban planning aims to provide direction to decision makers through land zoning, development 
assessment and future planning, but it is currently acting as a constraint to sustainable 
development. Despite the public policy interest, redevelopment of existing urban areas lacks 
significant public investment. Landis et al. (2006) cites the practicalities of land assembly as well 
as owner holdouts as unresolved issues, but also highlights the void of information that exists to 
understand infill opportunities or the barriers that constrain redevelopment. Currently, there is no 
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real guidance for greyfield development in the statutory planning instruments applicable to 
Brisbane at both a local government and state level. As articulated by Newton et al. (2011), current 
planning systems in Australia manage impacts, rather than delivering outcomes, and are often 
focused on a historical precedent that has very little ability to cope with shifts in housing types or 
the challenges of modern urban growth, which are very different to the issues faced when planning 
systems were first constituted. As it currently stands, urban planning is a product of the bygone 
era, of colonialism and industrialisation, where the detached dwelling was the desired pattern of 
development (Newton et al. 2011). If current trends continue and redevelopment is limited to 
subdivision of existing lots or expansion of the urban footprint into greenfield sites, without the 
long-term planning and investment required for well-planned cities, Australian cities will be 
limited in their ability to adapt to a changing world and meet the demands of new industry and 
technology.  
The fundamental purpose of this study is to use novel means to analyse property boundaries in the 
context of urban redevelopment, in order to facilitate the growth of better cities. Specifically, this 
work hopes to address the major issue of slow uptake of residential greyfield projects in the study 
area. Areas that have experienced property boundary change and subsequent redevelopment will 
be identified and analysed to determine the factors that make an area more favourable to infill or 
redevelopment. Cities like Brisbane urgently require this type of analysis. In order to coordinate 
the redevelopment of greyfield areas, Newton et al. (2011) highlights the need to pull together 
multiple sources of information including property, planning and demographic data to provide the 
information that decision makers require in order to coordinate redevelopment opportunities. Such 
an analysis is important as most studies into urban form are constrained by disciplinary boundaries 
(Clifton et al. 2008). This thesis will go some way in achieving this, as it brings together a variety 
of disciplines including geography, spatial science and urban planning to establish a best practice 
approach to analysing the reconfiguration of property boundaries and how it allows for growth 
within existing urban areas. Studies like this one provide a significant contribution to assist 
decision makers, both developers and government authorities, in tracking redevelopment and the 
success and failures of urban consolidation policies. Potentially, this study will demonstrate that 
decision makers will need to adopt new and novel initiatives if they are to reach their urban 
consolidation targets, which is extremely important if Australian cities are to ensure that 
infrastructure keeps pace with population growth and are able to maintain their level of liveability.  
A shift in the development forms seen in Brisbane is necessary not just to improve Brisbane’s 
capacity to respond to the needs of a changing future, but also so that this model can be replicated 
in other cities. This study is easily transferable to other cities. In particular, it has the potential to 
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assist decision makers in other jurisdictions, as sprawling forms of development are being repeated 
in many countries across the world, particularly developing nations. Cities in the developing world 
have the fasted growing metropolitan areas and are expected to double their total populations by 
2050 (Angel et al. 2012). Between 1990 and 2015, the population residing in developing countries 
doubled but the density of those cities declined by 52.5%, meaning that many developing countries 
are repeating the mistakes made in the developed world (Florida 2017, p. 195). This study could 
assist developing cities in reaching their projected populations without severely compromising 
their natural environment or agricultural land (Davoudi and Sturzaker 2017). The significance of 
this study is therefore strongly established, as it provides guidance to decision makers in which 
areas experience property boundary change and subsequent densification and highlights the policy 
gaps that exist in the current approach to urban consolidation, given the static nature of the urban 
form. 
2.8 Chapter Summary 
Urban consolidation will require the transformation of building type, as well as the underlying 
framework of streets and lots, if infill targets across the world are to be achieved. This chapter 
reviews existing literature related to urban consolidation and redevelopment. It outlines the 
background regarding the introduction of urban consolidation policies as well as literature relating 
to assessing how urban form changes over time including urban morphology, property boundary 
change, residential intensification and the fragmentation of land ownership. These topics and the 
theories behind them are relevant to any study on urban transformation, particularly in relation to 
how the urban form changes in response to policy decisions.  
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3. Methodology 
3.1 Introduction 
To analyse the success and failure of urban consolidation policies by reviewing densification and 
redevelopment of existing urban areas, this research follows the methodology outlined by 
Frederickson et al. (2016) to assess the property boundary change in the study area within the 
period from 2007 to 2017. Using Geographic Information Systems (GIS), residential properties 
that had experienced boundary changes through subdivision, amalgamation or reconfiguration 
were identified. Following this identification, other sources of information such as former land 
use, land value, land use zoning as well as location were used to understand the nature of change 
and suggest how and why such changes occurred. A novel contribution from this research is its 
first application in an Australian city. This chapter provides further context to this study and 
outlines the importance of uncovering the types of property boundary changes occurring in the 
study area. Furthermore, it outlines why this study area was selected, including providing a 
cadastral history of the area and a discussion of whether gentrification is occurring, before 
demonstrating the research design of this study. 
3.2 Study Context 
Amalgamation is of specific focus in this study as this is often what is required for higher density 
residential development. Property boundary change has been analysed through changes to lot 
boundaries over time (see for example, Frederickson et al. 2016; Sanders and Schroder 2008; 
Sanders and Woodward 2015; Stell and Tait 2016) as well as changes to city blocks (see for 
example, Siksna 1998; Ryan 2008), and studies that combine both (see for example, Siksna 1998). 
GIS has also been utilised to measure residential intensification by using data such as planning 
scheme maps, satellite imagery, address point data as well as cadastral maps (Clifton et al. 2008; 
Phan et al. 2008; Phan et al. 2009; Chhetri et al. 2013). Some studies also attempted to undertake 
qualitative work through interviews with stakeholders, particularly landholders, with limited 
success (see for example, Frederickson et al. 2016).  
It is important to ascertain the form of densification that is occurring in the study area, for example 
through amalgamation for high density residential development or subdivision for low density 
residential development. This requires the identification of the properties that have experienced 
redevelopment during the study period and the nature of the redevelopment that had occurred. The 
changes to property boundaries in the study area between July 2007 and July 2017 were analysed, 
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and the specific properties that were subject to subdivision, amalgamation or reconfiguration for 
residential intensification were identified. The methodology is capable of identifying all properties 
that have experienced change. Furthermore, by integrating the properties identified with other data 
sources such as planning and development application and approvals as well as satellite and street 
view imagery, the types of changes can also be identified and categorised. This information can 
then be added to other form of data, such as location in relation to amenity, flood data and 
proximity to transport. While the methods used for this study were adapted from previous studies, 
this is a new and novel way to analyse the practical application of urban consolidation policies in 
Australia – something that has not been undertaken before. 
3.3 Study Area 
This study focuses on Brisbane – the capital of the state of Queensland, Australia and the third 
largest city in Australia. At the time of the 2016 Australian Census Brisbane was home to 2.2 
million people (ABS 2016). It is also located at the centre of one of Australia’s fastest growing 
metropolitan regions, South East Queensland (SEQ), with Brisbane and its surrounding local 
government areas stretching to become what is often referred to as the 200-kilometre city (see 
Appendix 1). The population of SEQ is forecast to grow from 3.5 million to 4.9 million in 2036 
(Department of Infrastructure and Planning 2018). Such high levels of population growth continue 
to place a considerable burden on existing infrastructure. The avoidable cost of traffic congestion 
(measured by time lost and other wasted resources) in Brisbane is estimated to rise from $2.3 
billion in 2015 to $5.9 billion in 2030 (Department of Infrastructure, Regional Development and 
Cities 2015). Despite this rapid population growth in recent decades, the study of urban form in 
Australia is understudied (Gu 2010), and research on property boundary change in relation to urban 
consolidation in Brisbane is often overlooked in Australian literature, as the literature focus has 
been on urban redevelopment in Sydney and Melbourne (see, for example, Clifton et al. 2008; 
Phan et al. 2008; Phan et al. 2009; Newton et al. 2011). These cities have historically dominated 
in size, demand and in the rate of change, which is why they are more studied. It is crucial that this 
research gap is filled, to halt the trend of urban sprawl and replace it with more sustainable urban 
forms. The study area includes the Australian Bureau of Statistics’ Statistical Local Areas 
stretching from South Brisbane, West End and Highgate Hill to East Brisbane, north to Kangaroo 
Point and south to Woolloongabba and Dutton Park (see Figure 4), an area including some of 
Brisbane’s oldest suburbs.  
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Figure 4 Study area, which is the statistical local areas that include the suburbs of West End, 
Highgate Hill, South Brisbane, Woolloongabba, Dutton Park, East Brisbane and Kangaroo Point 
(ABS 2011a). 
As seen in 
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Figure 5, the study area is located south of the Brisbane River, directly across from Brisbane’s 
Central Business District (‘CBD’). See Figure 1 for the location of the study area in reference to 
the rest of the Brisbane City Council area. 
 
Figure 5 Location of the study area overlayed with a satellite imagery of Brisbane. Statistical local 
area boundaries sourced from ABS (2011a) and satellite imagery sourced from Google Earth 
(2017). 
This study area was selected as it contains suburbs ongoing rapid change. As early as the 1990s 
West End had one of the lowest socioeconomic ratings in Brisbane, whereas 30 years later it has 
household incomes far above the national average (Walters and McCrea 2014; ABS 2016). The 
suburbs forming Brisbane’s ‘Inner South’ have an interesting history, further discussed in 
paragraph 3.3.1, and are experiencing a great demographic transformation through the process of 
gentrification, discussed in more detail in paragraph 3.3.2. As such, it was expected that the types 
of changes needed to meet urban consolidation targets, being greyfield development and, the 
amalgamation of lots for higher density residential development, would be more frequently 
observed in these suburbs than in any other area of Brisbane. 
3.3.1 History of Brisbane Inner South’s Urban Frame 
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The study area was selected as it is a region that has experienced significant change and 
redevelopment since its settlement in the 19th century. Referred to as “Kurilpa” by the Jagera and 
Turrbal peoples, Aboriginal people permanently occupied the study area for at least 30,000 years 
prior to Brisbane being opened for European settlement in 1838 (Kidd 2011). In fact, much of the 
study area was managed in such a way to make settlement more straightforward, with Aboriginal 
trails becoming major roads and significant Aboriginal sites becoming today’s suburbs, with their 
original names retained, including Woolloongabba (“Wulon-koppa”) which roughly translates to 
“place of fight talk” (Kidd 2001, p. 470). Since settlement, the geographic dispersion of population 
in Australia have been characterised by two patterns: (a) an extremely urbanised population and 
(b) dispersed urban areas (Maher 1997). The study area, and Australia generally, was settled at the 
height of colonial town planning. Brisbane was opened to European settlement in 1838 and the 
unique situation provided by early colonialism, including the need to transport new products to 
global markets, import labour throughout the British Empire and the perceived need to ‘protect’ 
the colony’s population from potentially hostile indigenous peoples, provided the motivation for 
deliberate urban planning policy (Proudfoot 2000). Like other original towns, Brisbane was 
constructed on a greenfield site and the colonial government surveyed land before it was granted 
or sold, meaning that unplanned settlement was generally rare (Siksna 2006; Troy 2004). The 
British Empire’s standard model for colonial planning, the ‘Grand Modell’, was imported to 
Australia. It comprised of a standardised town with components including a grid pattern of streets, 
rectangular lots and land rights allocated in a combination of town, suburban and country lots 
(Home 1997). The colonial urban grid was very similar in each city (Proudfoot 2000). This early 
grid core is evident in Brisbane, as seen in the study area (Figure 6).  
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Figure 6 Grid pattern of streets and lots in West End. Property boundaries sourced from DNRM 
(2017a) and satellite imagery sourced from Google Earth (2017). 
In 1829 Governor Darling, the Governor of the New South Wales colonial government, issued 
regulations requiring streets and lots to be laid out according to specific dimensions throughout 
the colony (Colonial Secretary’s Office, 1829). Queensland towns, including Brisbane, were 
regulated by the New South Wales colonial government until Queensland became a separate 
colony in 1859. Governor Darling’s regulations stipulated the following dimensions for the layout 
of towns: 
• Main street of 100 feet (30.48 metres); 
• Other streets of 84 feet (25.60 metres); 
• Blocks of 660 feet (201.17 metres) in square dimensions; 
• Blocks containing 20 lots; 
• Lots of 66 by 330 feet (20.12 by 100.58 metres) on the main street and 165 by 132 feet 
(50.29 by 40.23 metres) on cross streets (Colonial Secretary’s Office, 1829). 
 
The original settlement of Brisbane was surveyed by Robert Dixon, James Warner and Granville 
Stapylton to determine its capacity to home a new penal colony (Queensland State Government 
2016). Brisbane was originally settled based on a plan of: 
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• Street spacing of 221 by 111 metres; 
• Blocks of 200 by 90 metres in rectangular dimensions; 
• Blocks containing 20 equal lots (Siksna 1997).  
 
Instead of creating through-lots (i.e. lots that connected to streets on both ends), these dimensions 
created back to back lots. Many lots in Brisbane were subdivided during the nineteenth century, 
with very few lots amalgamated to create through-lots (Siksna 1998). Moreover, the Undue 
Subdivision of Land Prevention Act 1885, introduced not long after the study area became open to 
settlement, introduced a minimum lot size of 404 square metres and a minimum frontage of 
approximately 10 metres, as a public health and slum eradication measure. This effectively 
eliminated small lots and ended row housing (Laverty 1970). Arguably, the Undue Subdivision of 
Land Prevention Act 1885 legislated the beginning of urban sprawl. Given the static nature of 
property boundaries and street layout, these kinds of decisions lead to path dependent options for 
future redevelopment, as the existing physical structure has a predeterminant effect on how a city 
can change into the future.  
The initial settlement of the study area was confined to the riverbank, which was dominated by 
wharves and other industry. The first suburban subdivisions in the study area occurred during the 
1840s to 1860s. Kangaroo Point was cleared between 1825 and 1841, with the first land sale 
occurring in 1843. In East Brisbane, the Reverend Thomas Mowbray was the first land owner and 
purchased 13 acres along the riverfront in 1851. Sometime later, in 1863 ‘West End Estate’ offered 
200 allotments for purchase by settlers and subdivisions in Woolloongabba occurred in 1864, with 
a 32-perch lot (809 square metres) costing 15 pounds (State Library of Queensland 2008; ABC 
Radio Brisbane 2009). By the 1880s development had spread to the more southern suburbs of the 
study area, with several houses constructed along Gladstone Road in Dutton Park. Today, the study 
area still contains some of these original homes, mixed with 1940s worker’s cottages and modern 
apartment buildings. Figure 7 shows Bank Street in West End, with Black Fold Apartments 
constructed in 2017 next door to the heritage-listed ‘Astrea’, constructed in 1888, as well as various 
weatherboard worker’s cottages, generally constructed during the 1940s and 1950s. 
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Figure 7 Bank Street, West End. This street contains heritage listed homes from the late nineteenth 
century, worker's cottages and apartment buildings. Photo dated March 2017 (Google 2017). 
The various suburbs of the study area have varied histories and experienced a wide range of 
historical land uses. East Brisbane has largely retained its low density residential character since 
settlement, while others have completely changed form. Kangaroo Point has experienced massive 
redevelopment since the mid-1970s and has largely completed the transformation from industry 
(mostly boat building) and low density workers cottages to one dominated by high density 
apartment living (Brisbane City Council 2017b). Further along the river, the South Brisbane 
riverfront, formerly industry and wharves, began its conversion in the 1970s to 1990s to a cultural 
precinct of museums, art galleries, parklands and mixed use developments, after years of decline. 
South Bank is one of the largest redevelopments in Queensland’s history, and this redevelopment 
has defined the beginning of South Brisbane and West End’s urban renewal. Despite some existing 
factories still operational within South Brisbane and West End today, the conversion from industry 
to other uses is well underway in both suburbs. Even though they are contiguous, each of the 
suburbs within the study area are at varying stages of the development cycle, which makes this 
area an interesting focus of study. 
3.3.2 Gentrification in the study area 
While gentrification is not the focus of this research, it must be acknowledged that gentrification 
is a fundamental force affecting the study area and a reason why this area of Brisbane was selected 
for this study. Gentrification is changing the very nature of these suburbs, and a study on how 
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property boundaries effect the practical implementation of urban consolidation policies would not 
be complete without mentioning this process. There is no uniform definition of what amounts to 
gentrification (Bounds and Morris 2006). For the purposes of this research, the process is simply 
defined as when higher income households migrate into lower income neighbourhoods, leading to 
a class transformation within those areas (Atkinson et al. 2011; Wyly and Hammel 2001). The 
results outlined in this chapter establish that West End experienced a high degree of gentrification 
during the study period. Demographic changes from 2006 to 2016 indicate that residents across all 
suburbs in the study area is becoming wealthier and more educated, with higher paid and more 
professional jobs. It is important to discuss these changes, as gentrification has the potential to 
alter the fabric of a neighbourhood. As Wainwright (2016) wrote for the Guardian: ‘first come the 
artists, then the cranes’, in reference to the fact that where creatives first settle (due to cheap rents), 
developers are not far behind in order to profit from the urban renewal. Gentrification and the 
development pressure that comes with it may mean windfall gains in property prices for some 
residents, as well as a reduction in crime and more public spending on schools, parks and bicycle 
lanes, but it also means the displacement of lower socioeconomic residents and demographic 
homogenisation - which can erode neighbourhood identity.  
Gentrification involves the migration of professional, educated and/or higher income households 
and the production of a newly gentrified landscape.  Therefore, adapting the methods used by 
Atkinson et al. (2011) and Cheshire et al. (2018), the following factors were used to determine the 
demographic change between 2006 and 2016 to determine if gentrification had occurred over this 
period: 
1. Growth in median household income; 
2. Growth in the proportion of residents working as managers, administrators and 
professionals; 
3. Growth in the proportion of residents holding a Bachelor degree or higher; 
4. Growth in the proportion of residents living in a couple relationship with two incomes and 
no children. 
As such, the requirements for gentrification broadly include changing demographics leading to a 
higher composition of wealthier residents; and changes to the physical nature of the suburb through 
the renovation or replacement of existing buildings. Census data from 2006 and 2016 was used for 
this purpose, which largely match up to the dates of the property boundary data sets (2007 and 
2017). The data sets utilised include: 
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• Weekly individual income grouped by Australia-wide quintile ranges; 
• Post-school qualifications; 
• Tenure type; 
• Age; 
• Occupation; 
• Household reference person indicator. 
The analysis of census data confirms that the study area experienced growth in income, managerial 
and professional employment, higher education and in the population cohort of ‘double income 
and no children’ higher than the Australian average, showing that gentrification is occurring. 
Results 
(i) Population Growth 
Population size varies throughout the suburbs of the study area, with the population size of Dutton 
Park just a quarter of the size of population in West End (see Figure 8). 
 
Figure 8 Total population of each suburb in 2016 (ABS 2016). 
The demographic changes in the study area demonstrate that the suburbs of the study area are 
growing at a staggering rate, and that its residents are becoming wealthier, more educated and are 
working in more management and professional roles. This strongly establishes that the suburbs are 
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experiencing gentrification, with some suburbs (particularly West End) changing at a much more 
rapid rate.  
The population of the study area grew from 33,296 residents in 2006 to 44,501 residents in 2016. 
This is an increase of 11,205 people or 33.7%. Different suburbs experienced different levels of 
growth, ranging from 69.3% in South Brisbane to 10.6% in East Brisbane, as seen in Figure 9. 
 
Figure 9 Population growth in each suburb, the study area and Australia from 2006 to 2016 (ABS 
2006 and 2016). 
The largest age cohorts in 2016 were those aged 20 to 34 years. This remained largely consistent 
between 2006 and 2016, as seen in Figure 10 and Figure 11, showing that the suburbs within the 
study area are still favoured by younger people. West End had the highest rates of population 
growth and is particularly known for its eclectic, diverse and socially progressive atmosphere, 
which evidentially draws many different people to live there (Trott 2017).  
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Figure 10 Population pyramid for the study area in 2006 (ABS 2006). 
 
Figure 11 Population pyramid for the study area in 2016 (ABS 2016). 
-20.0% -15.0% -10.0% -5.0% 0.0% 5.0% 10.0% 15.0% 20.0%
0-4 years
10-14 years
20-24 years
30-34 years
40-44 years
50-54 years
60-64 years
70-74 years
80-84 years
Proportion of Population
Ag
e 
Gr
ou
p
% Male % Female
-20.0% -15.0% -10.0% -5.0% 0.0% 5.0% 10.0% 15.0% 20.0%
0-4 years
10-14 years
20-24 years
30-34 years
40-44 years
50-54 years
60-64 years
70-74 years
80-84 years
Proportion of Population
Ag
e 
Gr
ou
p
% Male % Female
 68 
 
 
(ii) Increases to income 
Each of the suburbs within the study area experienced a growth total household income that 
surpassed the Australian mean, as seen in Table 2. The results in West End were an astronomical 
49.7% growth, indicating that the residents living in West End, in 2016 (moving into the new 
apartment buildings identified through this study) have, on average, a higher household income 
than those residing in the suburb in 2006. This is one factor that goes a substantial way in 
demonstrating that the suburbs are experiencing gentrification, with substantial changes witnessed 
in just a ten-year period.  
Table 2 Total household (weekly) income for each household in the study area from 2006 to 2016. 
Household income is defined as the sum of personal income of each resident aged 15 years or 
older (ABS 2006 and 2016).  
Suburb 2006* 2016 % Change 
East Brisbane  $1,403.35   $1,748.00  24.6% 
Dutton Park  $980.44   $1,347.00  37.4% 
Highgate Hill  $1,377.95   $1,548.00  12.3% 
Kangaroo Point  $1,605.28   $1,831.00  14.1% 
South Brisbane  $1,394.46   $1,723.00  23.6% 
West End  $1,239.52   $1,855.00  49.7% 
Woolloongabba  $1,144.27   $1,516.00  32.5% 
Australia  $1,304.29   $1,438.00  10.3% 
*All figures converted to 2016 Australian dollars. 
 
(iii) More managers and professionals 
The proportion of people working in management, professional, clerical or administrative roles 
increased in every suburb except Kangaroo Point (see Table 3). This is compared to a slight 
decrease of 0.2% in Australia as a whole. Again, West End experienced the highest level of growth. 
This further establishes that West End is experiencing the highest rate of gentrification. 
Table 3 Proportion of the employed population aged 15 years and older working as managers or 
professionals, clerical or administrative workers from 2006 to 2016 (ABS 2006 and 2016). 
Suburb 2006 2016 % Change 
East Brisbane 56.8% 60.1% 3.3% 
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Dutton Park 60.5% 66.1% 5.6% 
Highgate Hill 63.1% 63.1% 0.0% 
Kangaroo Point 63.3% 61.2% -2.1% 
South Brisbane 60.8% 62.9% 2.1% 
West End 62.1% 67.9% 5.8% 
Woolloongabba 53.8% 58.6% 4.8% 
Australia 48.0% 48.8% 0.8% 
 
(iv) Improved higher education levels 
All suburbs within the study area experienced an increase in the proportion of residents holding a 
Bachelor degree or higher qualification, as seen in Table 4. This is compared little change in the 
proportion of the Australian population holding a Bachelor degree or higher. Interestingly, Dutton 
Park experienced the highest level of growth, followed by South Brisbane and Woolloongabba. 
This may have some relationship with the construction of the Eleanor Schonnell Bridge in 2006, 
which connects Dutton Park to the University of Queensland. 
Table 4 Proportion of population holding a Bachelor degree or higher from 2006 to 2016 (ABS 
2006 and 2016). 
Suburb 2006 2016 % Change 
East Brisbane 26.4% 37.4% 11.0% 
Dutton Park 27.1% 42.6% 15.5% 
Highgate Hill 35.9% 42.4% 6.5% 
Kangaroo Point 27.3% 39.7% 12.4% 
South Brisbane 28.8% 43.1% 14.3% 
West End 35.0% 45.2% 10.2% 
Woolloongabba 24.6% 37.1% 12.5% 
Australia 21.0% 22.0% 1.0% 
 
The proportion of residents with university qualifications in the study area already surpassed the 
Australian average in 2006 and continued to a level almost double the Australian level in some 
suburbs by 2016. This demonstrating that the study area was already relatively well-educated in 
2006, most likely a consequence of its inner-city location being favoured by professionals working 
in the CBD. This level will only continue to grow as the study area gentrifies. 
(v) Growth in double income couples with no children 
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All suburbs except Highgate Hill experienced an increase in the number of residents living in a 
couple relationship with two incomes and no children, as seen in Table 5. The results are higher 
than the Australia-wide mean. Highgate Hill recorded a small reduction in the proportion of 
double-income-no-kids couples, most likely attributed to the fact that the suburb experienced 
above average growth in the 0 to 14-year age cohort (2.2% in Highgate Hill, compared to the total 
study area’s growth of 0.1% and Australia’s reduction of 1.2%). Again, West End experienced the 
highest level of growth out of all the suburbs. This further establishes that West End is 
experiencing the highest level of gentrification in the study area. 
Table 5 Proportion of population living in a couple relationship with two incomes and no children 
from 2006 to 2016 (ABS 2006 and 2016). 
Suburb 2006 2016 % Change 
East Brisbane 31.5% 35.7% 4.2% 
Dutton Park 30.8% 30.8% 0.0% 
Highgate Hill 32.6% 32.2% -0.4% 
Kangaroo Point 32.5% 36.3% 3.7% 
South Brisbane 28.8% 32.4% 3.7% 
West End 30.8% 35.9% 5.1% 
Woolloongabba 29.9% 30.8% 0.9% 
Australia 41.1% 41.8% 0.7% 
 
There is no argument that West End, and other suburbs within the study area, have changed 
significantly since they were first settled in the late 1800s and that, at least architecturally, they 
have departed from their post-war roots. Gentrification involves the migration of professional, 
educated and/or higher income households and the production of a newly gentrified landscape. 
Directly or indirectly, these factors lead to the displacement of lower socioeconomic groups 
through spatial dislocation as well as exclusion from public life, and areas that undergo rapid 
change often lose their previous identity (Shaw and Hagemans 2015). Between 2006 and 2016 the 
study area had almost double the amount of population growth as Australia as a whole (33.7% 
growth in the study area, opposed to 17.9% in Australia). South Brisbane and West End, in 
particular, experienced extremely high levels of growth – 69.3% and 54.6% respectively. This 
certainly attests to the growing popularity of the inner suburbs, but are the demographics of 
residents of these areas really changing? A question that has been posed by many residents within 
the study area is whether the area is experiencing gentrification. There are numerous posts on the 
public Facebook group, ‘Keep West End Weird’, about how new developments are changing the 
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nature of that particular suburb (Keep West End Weird 2018). Figure 12 shows one resident 
quoting an article published in the Guardian, showing a building evolving from derelict industry 
to art studio, community hub and café, to making the final transformation to upmarket apartments.  
 
Figure 12 Public post on 'Keep West End Weird' about gentrification (Keep West End Weird 
2018). 
Other residents cite the new West Village development as a hallmark of change when it comes to 
the redevelopment of their neighbourhood. West Village is the $800 million redevelopment of the 
former Peters Ice Cream Factory on Boundary Street in West End – a large development that will 
fundamentally alter West End’s skyline. 
Demographic changes from 2006 to 2016 do indicate that residents in the study area is becoming 
wealthier and more educated, with higher paid and more professional jobs. This is across all 
suburbs but particularly in West End. Census data from 1984, 1989 and 1993 shows that West End 
had one of the lowest socioeconomic ratings in Brisbane (Walters and McCrea 2014). Recent 
census results tell a very different story. Between 2006 and 2016, a time roughly spanning this 
study period, West End alone had a 50% rise in household weekly income, well above the national 
mean. While Australia in total had a decrease in people holding Bachelor degree or higher, every 
suburb in the study area recorded an increase between 2006 and 2016. Moreover, during the same 
period every suburb except Kangaroo Point recorded increases in the proportion of residents 
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working in management or professional occupations, and every suburb except Highgate Hill 
recorded an increase of residents in couple relationships with two incomes and no children 
(‘Double Income, No Kids’ or ‘DINKs’). West End has led the way in almost all of these categories 
– surpassing all of the other suburbs in rate of growth in weekly household income, employment 
type, and proportion of DINKs. West End is a suburb experiencing a rapid demographic 
transformation, which is also likely to contribute to its high amount of property boundary change. 
The level of population growth and demographic change, coupled with a politically engaged and 
educated populace, has coincided with record investment in new public infrastructure. Funding 
has been provided by the Queensland Government as part of the $500 million Building Future 
Schools Initiative, to build a new school for the area, with a site at Dutton Park being earmarked 
as the preferred location. This will be the first new school in inner Brisbane since 1963 and is 
planned to be a ‘high school of excellence’ to take enrolment pressure off Brisbane State High 
School (Jones 2017). The Queensland Government had also previously invested $52 million into 
Brisbane State High School, with the new ‘Kurilpa Building’ opening to students in 2016. The 
primary school at West End is expanding to a second site acquired by the Queensland Government, 
with new facilities planned to be opened to students in 2019. New parkland has also been obtained 
for residents at Thomas Street in West End, and public land at Queen Bess Street in 
Woolloongabba has also been earmarked for parkland (Trad 2017). Brisbane City Council has 
released detailed designs for a new bikeway project along Stanley Street and Annerley Road in 
Woolloongabba, one of Brisbane’s most patronised routes for cyclists (Brisbane City Council 
2017a). This goes some way at establishing the renewed public expenditure into these areas, and 
that the process of urban renewal is well underway. 
As such, it is clear that the suburbs within the study area are experiencing gentrification. Previous 
research such as that undertaken by Walters and McCrea (2014) has concluded that West End was 
experiencing early stages of gentrification. The literature defines the very first stages of 
gentrification as being driven by locals who look to revitalise existing houses but retain 
‘authenticity’ with ‘architecturally sympathetic home renovations’ (Walters and McCrea 2014, p. 
359). This stage of gentrification adds to the character of these neighbourhoods, allowing for 
original businesses like migrant delis, greengrocers and key cutters to sit alongside independent 
coffee shops, bicycle repair shops and clothing outlets (Walters and McCrea 2014). This kind of 
mix can be witnessed along Boundary Street in West End. 
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By the later stages of gentrification, planning becomes involved with property developers, 
government authorities and the local community coming together to draw up local planning 
schemes. Local planning instruments have existed for the study area for some time. The South 
Brisbane Riverside Neighbourhood Plan 2014, a part of Brisbane City Council’s overarching 
Brisbane City Plan 2014, outlines the future vision for the riverfront areas of West End and South 
Brisbane. It makes use of West End’s remaining industrial areas such as the (now undergoing 
development) Absoe site at Boundary Street and Mollison Street, as well as the existing Parmalat 
site on Montague Road (see Figure 13).  
 
Figure 13 South Brisbane Riverside Area, as outlined in the document for public consultation 
released in August 2009 (Brisbane City Council 2009). 
When it was introduced in 2010, it included substantial increases in density and provided controls 
on the height and scale of redevelopment (Searle 2010). At the time, local community groups 
(referred to as ‘Save West End’ by Searle (2010) but this website is no longer active) forecast an 
additional 25,000 extra residents in the areas subject to the neighbourhood plan and raised 
substantial concerns about the vertical scale of redevelopments (Searle 2010). Posters could be 
seen on many houses within the area, directing people to voice their concerns over the proposed 
density increase (see Figure 14). 
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Figure 14 Poster on a house in West End in 2012 (Henderson 2011). 
Not long after the introduction of the South Brisbane Neighbourhood Plan in 2010, in 2014 
Brisbane City Council released the ‘Kurilpa Riverfront Renewal Plan’ for public comment. This 
new plan covered a section of West End and South Brisbane along Montague Road, as see in 
Figure 15. Brisbane City Council stated that ‘large flexible redevelopment sites facilitate the 
opportunity to create a new city-defining neighbourhood supporting 11,000 new residents and 
8,000 employees’, within a 20-year time frame (Brisbane City Council 2016). 
 75 
 
 
Figure 15 Current satellite image of Kurilpa Riverfront Renewal Plan area and artist's rendition 
of plan prepared by Brisbane City Council (Brisbane City Council 2014; Google Earth 2017). 
While the plan is still on Brisbane City Council’s website following the 2015 state government 
election, the new infrastructure minister (and local member for South Brisbane) scrapped the plan, 
asking Brisbane City Council to redesign it with more consultation with the local community 
(Moore 2015). At the time of writing, there has been no progression in the plan’s introduction. 
Nevertheless, even without the introduction of this plan, in the eight years since Searle (2010)’s 
writing the area has experienced rapid population growth.  South Brisbane and West End grew by 
69.3% and 54.6% respectively, far surpassing the Australian growth rate of 17.9%. This is an 
increase of 6,357 residents in these two suburbs alone – already more than half of the population 
growth outlined by Brisbane City Council in the Kurilpa Riverfront Renewal Plan. During this 
time, many residents have commented on the lack of infrastructure that is necessary to cater for 
the population growth (Moore 2015). Facilities including a new ferry terminal at Victoria Street, 
incorporated into the South Brisbane Neighbourhood Plan in 2011, are yet to be constructed. 
Brisbane City Council has delivered one out of seven proposed new parks (at Thomas Street in 
West End) (Moore 2015). Previous research shows that undertaken without the appropriate 
improvements to infrastructure and services, infill development can cause extremely negative 
consequences (Landis et al. 2005). 
By later stages of gentrification, significant developments are underway, with new infrastructure 
and largescale developments occurring and, eventually, intensive development like new precincts 
occur. This is coupled with significant demographic change with higher income households really 
displacing those on the lower end of the socioeconomic spectrum. It would appear that, since 
Walter and McCrea (2014)’s research, the study area (and West End particularly), has moved into 
the later stages of gentrification, which is driven by developers and state and local government 
planning policies (Walters and McCrea 2014; Bounds and Morris 2006; Wyly and Hammel 2001). 
 76 
 
Arguably, this top-down process leads to the kind of commodification of the West End identity 
that residents appear to loathe in their quotes in the media and online. Walters and McCrea (2014) 
refer to this type of development, in West End particularly, as being ‘architecturally unsympathetic 
and opportunistic developer-led house demolitions and rebuilds’ (p. 360).  Where it involves a 
boundary change, this kind of redevelopment is the focus of this study. 
3.4 Data Sources 
The resources required for this project and their source are outlined in the table below. 
Table 6 List of data 
Data Description Source 
2007 lot boundaries. Polygon cadastral lot boundaries. Exact 
date is not known. 
Queensland Department of Natural 
Resources and Mines. 
2017 lot boundaries. Polygon cadastral lot boundaries. 
Extracted on 26 July 2017. 
Queensland Department of Natural 
Resources and Mines. 
Demographic data. Census data from 2001 to 2016. Australian Bureau of Statistics. 
Property address data. List of property address and details 
(longitude and latitude as well as lot and 
plan numbers). Extracted on 26 July 2017. 
Queensland Department of Natural 
Resources and Mines. 
Satellite Imagery. Current and historical satellite imagery of 
the study area. Google Earth contains 
images throughout the time of this study. 
Images from 2007 and 2017 were selected, 
with specific dates dependant on the site. 
Google Earth. 
Street view. Current and historical (usually dating back 
to 2007) street view images. Google Street 
View contains images dating from 2007 
onwards, with specific dates dependant on 
the site. 
Google Street View. 
Historical planning 
and development 
Brisbane City Council’s Planning and 
Development Online Portal contains 
development application material from 
2004 onwards. The date of the material 
Brisbane City Council. 
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information for each 
property. 
depends on the date that the development 
application was lodged. 
Land Use Zoning. Residential zoning within the study area 
under both the 2004 and 2014 Brisbane 
City Council planning schemes. 
Brisbane City Council. 
 
3.5 Research Design 
Figure 16 illustrates the process undertaken in this research, including the general steps and the 
data used at each stage. Firstly, the properties that have experienced a boundary change are 
identified by comparing the Department of Natural Resources and Mines’ Digital Cadastral 
Database at two time points (2007 and 2017). Secondly, the properties that have experienced a 
boundary change are categorised into the type of change (amalgamation, subdivision or 
reconfiguration) and the type of residential dwelling constructed on that property following the 
change (single dwelling being a detached house or multiple dwelling, being a duplex, townhouse 
or apartment building). This step was undertaken by consulting secondary data including current 
and historical images from Google Street View and Google Earth, the Department of Natural 
Resources and Mines’ Property Address Data, Brisbane City Council planning and development 
applications. The researcher has also conducted a limited number of site inspections when 
necessary to determine the change that had occurred on the ground. Finally, the properties 
experiencing a boundary change were analysed to determine the factors that may make some 
properties more favourable to property boundary change for urban infill. Australian Census data 
from 2006 and 2016 (a time period largely align with the time period of this study) were used to 
analyse the demographic change in the study area, and other data, including land use zoning from 
Brisbane City Council’s planning scheme, Brisbane City Council development applications and 
approvals, and land value data was also analysed to determine if there was any relationship 
between property boundary change and other factors such as. 
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Figure 16 Flow chart of methodology 
3.5.1 Identification of properties that have experienced a boundary change 
According to Siksna (1997), changes to property boundaries include: 
a) Addition or deletion of streets and public spaces; 
b) Creation of new lots through subdivision or amalgamation; 
c) Insertion or deletion of alleys, arcades and public spaces within lots. 
Adapting the method used for Auckland Council in the study conducted by Fredrickson et al. 
(2016), a comparison of two datasets (2007 and 2017) was created in the software programme 
ESRI ArcGIS. This study used the two sets of property boundary data to measure incidence of 
change in lot patterns over time and to identify where changes of property boundaries had 
occurred. This period was selected due to the limitations posed by the formats of earlier available 
data sets, and because it also provides a clear 10-year time frame for the study. The 2007 property 
boundary data obtained through DNRM was converted from polygons to centroids, where a 
centroid falls in the middle of a polygon. The centroids on the earlier property boundary plans 
were compared to the 2017 property boundary plans, and this was used to determine how many 
lots had changed (Fredrickson et al. 2016). This method is outlined in Figure 17.  
• Digital Cadastral 
Database (two data 
sets from 2007 and 
2017).
1. Identify the 
properties that have 
experienced change
• Brisbane City 
Council  planning 
and development 
applications.
• Property Address 
Data Package.
• Satellite imagery.
• Current and 
historical street 
views from Google.
• Site inspection.
2. Categorise the 
changes
• Census data (2006 
and 2016).
• Satellite imagery.
• Planning scheme 
zoning maps.
• Flood maps.
• Topographic maps.
• Land value data.
3. Discuss potential 
factors that make some 
properties more 
favourable for infill or 
redevelopment
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Figure 17 A flow chart illustrating the methodology used to identify properties experiencing a 
boundary change from 2007 to 2017. Method adapted from Fredrickson et al. (2016). Property 
boundaries sourced from DNRM (2007 and 2017a). 
Streets and property boundaries are realigned for a multitude of reasons and purposes, and this 
stage captured every lot within the study area that has experienced property boundary change. As 
this study was only interested in redevelopment for residential purposes, a manual review was 
undertaken to ascertain which of the properties have experienced residential intensification, and 
to exclude lots that have experienced property boundary changes for other purposes. The manual 
review was also required to exclude changes solely to easements if they did not reflect a land use 
change and, as the 2017 data set also included building plans that could not be separated from the 
property boundaries, to exclude lots that had simply had their building plans incorporated in the 
data.  
3.5.2 Categorising the changes 
To categorise the types of changes, satellite imagery, site inspection, Google’s current and 
historical street view imagery, and Brisbane City Council’s Planning and Development Online (an 
online portal that collates planning and development applications within the local government area 
from 2004 onwards) were manually checked for each identified property. This aided in 
understanding why particularly lots changed form, and what purpose any change achieved. Using 
17 Carl Street, Woolloongabba as an example, the property boundaries show that two lots were 
amalgamated into one. Satellite imagery suggests that in 2007 the lots contained two houses, and 
in 2017 the combined lot contained an apartment building. This is confirmed by viewing the 
historical Google Street View images from December 2007 and December 2015 (Figure 18). 
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Figure 18 Redevelopment at 17 Carl Street, Woolloongabba. The image displays property 
boundary changes and changes to Google Street View, dated December 2007 and December 2015. 
Property boundaries sourced from DNRM (2007 and 2017a), satellite imagery sourced from 
Google Earth (2017) and street view sourced from Google (2017). Note this image has been edited 
to remove the building plans incorporated in the 2017 property boundaries 
The property can also be searched on Brisbane City Council’s Planning and Development Online 
portal to confirm these findings, and verified using the property address database, which provides 
a list of property addresses in Queensland. As seen in the image below, there are now 69 units at 
17 Carl Street, Woolloongabba. 
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Figure 19 Screenshot of property address database (DNRM 2017b) 
This study focuses on residential densification of all types, including amalgamation for high 
density residential development and subdivision for low density residential development. 
Amalgamation is defined as a redevelopment that combines two or more lots into a single lot. 
Subdivision is defined as the opposite process, where a single lot is broken down into two or more 
lots. The term ‘reconfiguration’ is used to describe any redevelopment that does not fall within the 
amalgamation or subdivision categories, for example where two lots simply change shape or where 
the area completely changes form, such as with the addition of new streets and lots. 
Reconfiguration best describes the breaking up of large lots into smaller lots and streets, rather 
than the term ‘aggregation’ used in the study undertaken by Frederickson et al. (2016). An example 
of each of the changes is outlined in Figure 20.  
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Figure 20 Types of boundary changes 
The results of this analysis categorise the changes evidenced in residential lots into single 
dwellings or multiple dwellings. The category of ‘Multiple Dwelling’ is further broken down into 
apartments, townhouses, row housing, duplex/triplex and residential care and retirement facilities, 
as this data is fundamental for determining the quality of higher density residential development 
being constructed within the study area. ‘Townhouses’ are defined as multiple dwellings that 
mimic detached homes but are attached to one another in a multi-unit complex. These can be 
constructed on lots that experience either subdivision or amalgamation, depending on the property 
title of the building (some townhouses are owned individually on separated lots while others are 
on one lot held in a communal title scheme). This is differentiated with ‘apartments’ which are 
multiple dwellings that are attached and often share common areas such as internal access 
hallways, elevators and staircases, and are always on one lot held in a communal title scheme. In 
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this study, the development of townhouses could occur in both amalgamated and subdivided lots. 
For example, a lot with an existing single dwelling house can be subdivided to construct 
townhouses in what was once the backyard. Conversely, multiple lots that formerly held single 
dwelling houses can be amalgamated, the houses demolished or retained in some form, and 
townhouses constructed. Brisbane City Council’s PD Online (online property development portal) 
was used to determine if subdivision occurred, as this requires a development application. 
Examples of the dwelling types are outlined in Figure 21. 
 
Figure 21 Different dwelling types observed in the study area. Property boundaries sourced from 
DNRM (2017a) and satellite imagery sourced from Google Earth (2017). 
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Residential care and retirement facilities are also included in the Multiple Dwelling category, as 
they are high density residential developments that are home to long-term residents. Retirement 
facilities have a varying nature, where some contain independent apartment or townhouse living, 
with or without a nursing home component. For example, St Luke’s Green in Woolloongabba is a 
facility that includes one to three-bedroom apartments for independent living, as well as a 60-suite 
aged care home. There is a growing need for this kind of development due to Australia’s ageing 
population, it meets the characteristics of high density residential development and is therefore 
important to include within the Multiple Dwelling category. 
3.5.3 Analysis of Factors Contributing to Property Boundary Change 
Certain characteristics of each of the properties identified in this study were recorded: lot size, 
property address, land use (current and historical), unimproved land value and land use zoning 
(current and historical). These characteristics were either already contained in the Digital Cadastral 
Database (lot size and property address) or obtained through secondary manual checking, 
including the viewing of satellite and street view images (former and current land use), Brisbane 
City Council land use zoning and land value data. All values were added to an Excel spreadsheet, 
with the characteristics forming the various categories. This aids in determining whether properties 
that are more frequently converted for changing development needs have certain attributes. 
Historical and current land use data provides an understanding of whether certain land use, such 
as vacant or industrial sites, are more frequently redeveloped, and what this change looks like, 
such as conversion of low density residential areas to higher density residential areas through 
amalgamation of lots for apartment construction, or subdivision of low density residential area for 
the construction of additional detached houses. Lot size assists in ascertaining whether there are 
minimum (or maximum) thresholds in terms of the lot size of properties experiencing a boundary 
change. Land use zoning and property value data sets provide further background into whether 
these attributes, being a favourable zoning or high property value, make properties more 
susceptible to redevelopment. Brisbane City Council’s land use zoning data shows the specific 
zoning category for each property experiencing a boundary change, under both the superseded 
Brisbane City Plan 2000 and the current Brisbane City Plan 2014. By comparing the historical and 
current data, one can determine whether a property being zoned as High Density Residential, or 
experiencing a favourable upzoning, corresponds with redevelopment at higher densities. For this 
research, ‘upzone’ is defined as a zoning change resulting in an increase in allowable density at a 
site (Gabbe 2017, p. 1). Furthermore, land value data is used to determine whether there is a 
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relationship between certain land values and a property boundary changes, specifically if property 
values inhibit or promote redevelopment at certain densities.  
3.5.4 Accuracy of results 
The DCDB for the study area has a high level of positional accuracy, with an error range of less 
than one metre (State of Queensland 2018). As each of the lots identified as experiencing a change 
were manually checked any errors due to misalignment of property boundaries that had not 
actually experienced a change could be removed. 
3.6 Chapter Summary 
This chapter outlines the methodology of this study, including demonstrating the importance of 
studying property boundary change in the context of urban consolidation and meeting changing 
development needs. Through the methodology outlined in Chapter 3, this study explores how 
property boundaries have impacted the ability of Brisbane’s Inner South to transform over a ten-
year period. Certain attributes of redeveloped properties are recorded (being land use, lot size, 
property address, zoning and land value) to see if certain characteristics are observed in properties 
that experience a property boundary change. As previously articulated, greyfield development will 
be required when the more easily developed brownfield sites within the study area are longer 
available, and this study demonstrates how greyfield development is currently occurring within 
Brisbane’s Inner South. Understanding the attributes of redeveloped properties assists in 
determining whether certain factors make a property more amenable to change, thereby potentially 
allowing for policy changes to ensure that these circumstances can be replicated to promote 
greyfield development. The following chapters present the results of this study.
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4. Spatial Patterns in Property Boundary Change and Urban Infill 
Development 
4.1 Introduction 
Patterns of urban development in cities are a result of deliberate demographic, economic and 
political forces (Maher 1997). Previous research has established that adaptability is considered a 
positive attribute of an urban form, as it influences a city’s ability to evolve to meet the changing 
needs of its population, such as cater for changing preferences in dwelling type, transport or 
industry (Lee et al. 2016; Scheer and Ferdelman 2001; Siksna 1997). It is well established that 
most cities do not have urban forms conducive to any form of change – most cities experience 
little to no change in their property boundaries over time, even following complete destruction 
from natural disasters (McDonald 2004; Oliver 1983; Frederickson et al. 2015). The low levels of 
property boundary change demonstrated in this study show that Brisbane’s urban form is not 
particularly adaptable. Brisbane’s original town plan dating back to the late nineteenth century 
contained residential lots of approximately 900 square metres in size, which have remained 
relatively consistent over time. Where change has occurred, this study demonstrates that each 
suburb within Brisbane’s Inner South is extremely heterogenous, with the seven suburbs 
experiencing distinct types of property boundary change, and subsequent urban infill, dependent 
on their neighbourhood character.  
4.2 Urban Infill Development Following a Property Boundary Change 
Within the study area a total of 402 lots experienced some form of boundary change between 2007 
and 2017, and there was an overall reduction, with 402 lots in 2007 becoming 254 lots in 2017. 
This is out of a total of 12,509 lots in the study area in 2017. This is broken down in Table 7. It is 
important to note that the counting of lots can suggest a reduction in properties. This is a misnomer 
as, in reality, a ‘loss’ in lots through an amalgamation can actually be a gain of hundreds, 
sometimes thousands, of units in an apartment building. 
Table 7 Lots experiencing a boundary change during the study period (2007 to 2017). It is 
important to note that a reduction in lots through amalgamation are often replaced with higher 
density apartment blocks, leading to an increase in dwellings. 
Property boundary 
change 
Original lot count 
(2007) 
Resulting lot count 
(2017) 
Difference 
Amalgamation 285 95 -190 
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Reconfiguration 47 45 -2 
Subdivision 70 157 +87 
Total 402 254 -148 
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The locations of these lots are outlined in Appendix 2
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. The term ‘boundary change’ is used throughout this section as it covers one event, be that an 
amalgamation, subdivision or reconfiguration, regardless of how many lots were involved. Using 
this terminology produces a more holistic understanding of the changes that have occurred, as 
counting the amount of lots added or removed through subdivision or amalgamation can give an 
inaccurate representation, by conflating the results.  
A total of 182 boundary change events occurred during the study period, with the results varying 
considerably by suburb. Amalgamations were the most common form of property boundary 
change with the entire study area, accounting for 51.1% of all boundary changes. This was 
followed by subdivisions, which accounted for 36.8% of boundary changes. As seen in the figure 
below, the highest number of all property boundary changes occurred in West End (40), followed 
closely by Woolloongabba (37). East Brisbane, Highgate Hill, Kangaroo Point and South Brisbane 
all experienced similar levels of property boundary change (24, 27, 26 and 24 lots respectively), 
with Dutton Park experiencing the least (4).  
 
Figure 22 Total boundary change events by suburb (n = 182) 
One hundred and seventy-seven boundary changes resulted in the construction of new dwellings, 
meaning that almost all boundary changes were followed by the construction of a new dwelling. 
Across the entire study area greyfield development, defined as the redevelopment of existing 
residential land, formed 66.5% of redevelopments. Development of industrial or commercial land 
formed 21.2% and the development of vacant land formed 12.1% of redevelopments following a 
boundary change. The five properties that did not have a new dwelling constructed following the 
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boundary change were residential properties that had been subdivided and, at the time of writing, 
were vacant. As seen in Figure 23, with all the boundary changes, a total of 115 resulted in the 
construction of a multiple dwelling and 62 resulted in the construction of one or more single 
dwellings. Note that an additional 64 detached houses were constructed, as some lots were 
subdivided into more than two lots. 
 
Figure 23 Land use before and after a boundary change event for all properties experiencing a 
boundary change between 2007 and 2017 (n = 182) 
The majority of all subdivisions (70.1% of subdivisions) resulted in the construction of one or 
more additional single dwellings (detached house), whereas the amalgamation of lots typically 
resulted in the construction of a multiple dwelling (94.6% of amalgamations), be that an apartment 
building, townhouse or duplex (see Figure 24). This result is expected, given that apartment 
buildings require a larger building footprint. 
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Figure 24 Dwelling types constructed following a boundary change event 
It is important to emphasise that these results are property boundary change events, reflecting each 
single development rather than the number of lots involved. For example, an amalgamation 
resulting in a multiple dwelling such as an apartment building is one lot with one building, whereas 
a subdivision resulting in an additional single dwelling is at least two lots with two buildings.  
4.2.1 Subdivision 
Subdivision is defined as the process where a single lot is broken down into two or more lots. The 
highest number of subdivisions occurred in Woolloongabba (16) and Highgate Hill (16), followed 
by East Brisbane (14), West End (9), South Brisbane (6), Kangaroo Point (5) and Dutton Park (1). 
The informal and piecemeal application of single lot subdivisions, which is currently occurring in 
cities across Australia, reduces housing diversity both now and into the future (Newton et al. 2011). 
The study area is no different. With more subdivisions come more landholders and a more 
fragmented cadastre, meaning that any future redevelopment will face more constraints. Typically, 
one lot of approximately 1,100.8 square metres was subdivided into two or more lots of 459.4 
square metres. As such, subdivisions were generally the subdivision of a traditional quarter acre 
block (1011.7 square metres) into smaller lots for additional single dwellings (i.e. detached houses) 
to be constructed. Figure 25 is a characteristic example of subdivisions, with a lot divided for the 
construction of an additional detached house. 
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Figure 25 Example of a typical subdivision at 45 Archibald Street, West End. Property boundaries 
sourced from DNRM (2007 and 2017a) and satellite imagery sourced from Google Earth (2017). 
Land use on lots effected by subdivisions therefore remained consistent over the study period (see 
Figure 26).  
 
Figure 26 Previous and current land use of all subdivided lots in the study area. 
4.2.2 Reconfiguration 
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Reconfiguration is used in this study as a broad term which captures changes to property 
boundaries that do not fall within the categories of subdivision and amalgamation. It includes 
situations where the boundaries of a lot are rearranged but retain their overall land size, such as 
the lot at 8 Archibald Street, West End seen in Figure 27. 
 
Figure 27 Example of a reconfiguration at 8 Archibald Street, West End in 2007 and 2017. 
Property boundaries sourced from DNRM (2007 and 2017a) and satellite imagery sourced from 
Google Earth (2017). 
As previously discussed, the literature establishes that coordinated redevelopment across several 
lots works to avoid further fragmenting a city’s cadastre and allows for higher density development 
(Murray and Khor 2011; Frederickson et al. 2016). In practice, however, the assembly of 
separately held properties into larger lots, which are more suitable to largescale development, is 
inherently difficult, and infill development becomes increasingly difficult as the more ‘easily’ 
developed sites, such as large former industrial areas, are used up (Newton et al. 2011; Searle 
2010). In this study, the highest number of reconfigurations also occurred in West End (9), 
followed by Highgate Hill (4) and Kangaroo Point (3), with two reconfigurations occurring in 
Dutton Park, East Brisbane and Woolloongabba.  As seen in Figure 28, single dwellings and 
multiple dwellings were constructed on reconfigured lots at similar rates (45.5% versus 54.5%). 
The previous land use of reconfigured lots was also distributed between single dwellings (59.1%), 
industrial or commercial (31.8%) and car park or vacant (both 4.5%). 
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Figure 28 Previous and current land use of reconfigured lots in the study area. 
4.2.3 Amalgamation 
Amalgamations are when two or more lots are merged into one, as seen in Figure 29 where lots on 
Carl Street, Woolloongabba were amalgamated for the construction of an apartment building. 
 
Figure 29 Example of an amalgamation at 17 Carl Street, Woolloongabba. Property boundaries 
sourced from DNRM (2007 and 2017a) and satellite imagery sourced from Google Earth (2017). 
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Note this image has been edited to remove the building plans incorporated in the 2017 property 
boundaries. 
This study identified that the highest number of amalgamations occurred in West End (22), 
followed by Woolloongabba (19), South Brisbane and Kangaroo Point (both 18), with Highgate 
Hill, East Brisbane and Dutton Park experiencing the least amount of change (7, 8 and 1 
respectively). In terms of land size, on average, three lots were amalgamated into one lot with a 
combined size of 2,977.2 square metres (see Table 8). This result is influenced by some of the 
large industrial ‘mega’ blocks that experienced minor amalgamations. For example, one lot at 
Forbes Street, West End was 64,740 square metres in 2017, followings its amalgamation. 
Table 8 Land sizes for lots following amalgamation between 2007 and 2017. 
Size in 2017 of lots amalgamated during the study period Size (m2) 
Average size 2,977.2 
Median size 1,423.0 
Minimum size 328.0 
Maximum size 64,740.0 
 
There are four huge outliers of more than 23,000 square metres. Given these outliers, the median 
land size provides a better understanding of the size of lots following an amalgamation. It is just 
1,423.0 square metres – meaning that the average amalgamated lot is only slightly larger than the 
traditional quarter acre block (1011.7 square metres), but somewhat larger than the original lot size 
when Brisbane was first surveyed (approximately 915.1 square metres). Table 8 shows that the 
there is no real minimum land size requirement for a lot to be amalgamated, even for apartment 
building construction. The smallest lot to amalgamated was at the corner of Main and Holman 
Streets in Kangaroo Point. This property was only 328.0 square metres followings its 
amalgamation and had an apartment building constructed by 2017. As seen in Figure 30, the 
majority of amalgamations (94.6%) resulted in the construction of a multiple dwelling, and over 
half of the amalgamations occurred on land that was, in 2007, either vacant, being used as a cark 
park or was being used for a commercial or industrial purpose (51.6%). 
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Figure 30 Previous and current land use of amalgamated lots. 
4.3 Differences by suburb 
The results of this study demonstrate the variability in each of the suburbs within Brisbane’s Inner 
South, demonstrating the heterogenous nature of redevelopment in each of these neighbourhoods. 
As previously stated, the highest number of all property boundary changes (and subsequent urban 
infill) occurred in West End (40), followed closely by Woolloongabba (37). East Brisbane (24), 
Highgate Hill (27), Kangaroo Point (26) and South Brisbane (24) all experienced similar levels of 
property boundary change and Dutton Park (4) experienced the least. Even where suburbs 
experienced similar levels of boundary change, however, the types of redevelopments observed 
were considerably varied. Some of the differences in boundary changes numbers are related to the 
population sizes of the various suburbs, for example West End was home to a population of almost 
10,000 people on Census night in 2016, while Dutton Park was home to less than 2,000 residents 
(ABS 2016). However, this does not tell the whole story. While Dutton Park experienced similar 
proportions of the total boundary changes in the study area when compared to its share in the total 
population of the study area and share of total population growth of the study area (2.2% of 
boundary changes, 4.1% of total population in 2016 and 4.0% of growth in population between 
2006 and 2016), South Brisbane experienced a far higher proportion of the population growth than 
it did the boundary changes (26.4% of population growth in the study area, but only 13.2% of the 
boundary changes). East Brisbane only experienced 4.9% of the total population growth of the 
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study area, but experienced 13.2% of the boundary changes – the same level as South Brisbane. 
See Figure 31. 
 
Figure 31 Proportion of the total number of boundary changes, total population in 2016 and 
growth in total population between 2006 and 2016 by suburb. 
The numbers of each type of boundary change, in each of the suburbs, is outlined in Figure 32. 
This figure shows that West End had the highest number of amalgamations and reconfigurations, 
whereas Highgate Hill and Woolloongabba had the highest number of subdivisions. 
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Figure 32 Number of boundary change events (amalgamation, subdivision or reconfiguration) by 
suburb (n = 182). 
Single dwelling construction resulting from a subdivision will have substantially less population 
growth than multiple dwelling construction following an amalgamation, this explains why East 
Brisbane had a higher proportion of the total property boundary changes, but a lower proportion 
in the share of population growth in the study area, as subdivisions for additional detached house 
construction dominated in that suburb. In contrast, South Brisbane and West End experienced 
higher levels of amalgamations, often resulting in the construction of multiple dwellings, and 
experienced higher proportions of the total population growth in the study area (26.4% and 30.3% 
of total growth respectively). This occurred even though South Brisbane and West End had a 
similar share in the total boundary changes as East Brisbane. As previously stated, amalgamations 
may result in the total reduction of lots, but they often result in the construction of a multiple 
dwelling, such as a townhouse complex or an apartment building. This can mean hundreds of 
additional dwellings within the one building. As seen in Figure 33, the highest amount of boundary 
changes resulting in multiple dwellings (apartment, townhouse or duplex) were in West End (30) 
and the highest amount of boundary changes resulting in a single dwelling (detached house) were 
in Woolloongabba (17). 
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Figure 33 Specific dwelling types constructed following a boundary change event, by suburb (n = 
177). 
The results demonstrate that the various suburbs within the study area are diverse in terms of the 
types of boundary change, and subsequent urban infill, occurring within them. Despite their 
proximity (the study area is only approximately five kilometres from its eastern to its western most 
points), these neighbourhoods are very different. Greyfield development was the predominant type 
of redevelopment observed on land experiencing a boundary change in East Brisbane (where it 
formed all redevelopments following a boundary change), Highgate Hill (77.8%), Kangaroo Point 
(69.2%) and Woolloongabba (75.7%). West End was the only suburb that experienced a majority 
of brownfield developments (making up 52.5% of redevelopments following a boundary change). 
These results are outlined in Figure 34, which shows the types of redevelopments following a 
boundary change. 
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Figure 34 The type of redevelopment occurring in each suburb following a boundary change. All 
of these properties were redeveloped for residential purposes. This chart defines 'greyfield' 
development as redevelopment of existing residential land and 'brownfield' development as 
redevelopment of industrial or commercial land or land being used as car park.  
Table 9 provides a visual example of the most common form of property boundary change and 
subsequent redevelopment in each of the suburbs. The most common form of property boundary 
changes in East Brisbane were subdivisions (14 out of 24), with 11 out of the 14 East Brisbane 
subdivisions resulting in the construction of an additional detached house. This is similar for 
Highgate Hill, where the most common form of boundary change was also a subdivision resulting 
in construction of an additional detached house. In direct contrast, the most common form of 
boundary change in the remaining suburbs, being Kangaroo Point, South Brisbane and West End, 
were amalgamations resulting in apartment buildings. But even these suburbs varied, as 
amalgamations in Kangaroo Point were most commonly the amalgamations of lots formerly 
containing detached houses being redeveloped into apartment buildings, whereas redevelopments 
in South Brisbane and West End most commonly occurred on land that was formerly used for an 
industrial or commercial purpose. Woolloongabba had a much more even split between 
amalgamations and subdivisions, with only three more amalgamations than subdivisions (19 
versus 16). As a result, Woolloongabba had only one more additional apartment building than 
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additional detached house (18 versus 17). Like Kangaroo Point, Woolloongabba’s amalgamations 
were most commonly amalgamations of lots formerly containing detached houses.
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Table 9 Most common form of boundary change and redevelopment in each suburb. 
Suburb Boundary 
Change Event 
2007 Land Use 2017 Land Use 
Dutton Park1 Reconfiguration 
 
Vacant 
 
Apartment 
East Brisbane Subdivision 
 
Detached House 
 
Detached House 
Highgate Hill Subdivision 
 
Detached House 
 
Detached House 
Kangaroo Point Amalgamation 
 
Detached House 
 
Apartment 
South Brisbane Amalgamation 
 
Industrial or Commercial 
 
Apartment 
West End Amalgamation 
 
Industrial or Commercial 
 
Apartment 
Woolloongabba2 Amalgamation 
 
Detached House 
 
Apartment 
1 Dutton Park only had four boundary change events identified in the study period. 2 Woolloongabba had a much more even split between 
amalgamations and subdivisions, with 19 amalgamations and 16 subdivisions. All images sourced through Google Street View from various 
dates (Google 2017). 
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These differing results can largely be attributed to the fact that each of the suburbs of the study 
area are at different stages of development, with varying levels of maturity, which will have a 
determinative impact on the available land in each suburb and the types of property boundary 
changes that occurred. East Brisbane has experienced little change to its urban form since 
settlement, whereas Kangaroo Point has experienced a significant amount of redevelopment since 
the mid-1970s. The urban transformation process in Kangaroo Point is near completion, whereas 
it has only recently begun in West End. 
The development at Duncan Street in West End, previously seen in Figure 27, covers a land area 
of 12,320 square metres. It would be near impossible to find land of that size in other suburbs such 
as East Brisbane, where residential use has dominated throughout its history. The mean lot size in 
East Brisbane for the lots identified in this study was only 906.3 square metres. It would require 
at least ten typical East Brisbane properties to obtain land of the size used in Duncan Street – 
requiring negotiation with at least ten landholders. Table 10 outlines the mean, median, minimum 
and maximum lot sizes of the lots experiencing a boundary change, by suburb. West End’s mean 
lot size of 5,181.4 square metres outstrips the mean for any other suburb by over 1,000 square 
metres – and is over 4,000 square metres larger than the mean in East Brisbane. 
Table 10 Lot sizes for all lots identified experiencing a boundary change, by suburb. 
Suburb Mean (m2) Median (m2) Minimum (m2) Maximum (m2) 
Dutton Park 2,936.5 2,237.0 801.0 6471.0 
East Brisbane 906.3 552.0 417.0 2791.0 
Highgate Hill 1,851.3 942.0 409.0 23,638.0 
Kangaroo Point 2,380.0 1,163.0 328.0 25,090.0 
South Brisbane 2,284.3 1,733.0 670.0 10,151.0 
West End 5,181.4 1,594.0 452.0 64,740.0 
Woolloongabba 1,637.5 1,058.0 707.0 6,103.0 
 
The suburbs that experienced the highest rates of greyfield development being both single lot 
subdivisions and construction of additional detached houses, as well as apartment buildings 
constructed on amalgamated lots that previously contained detached houses, had relatively small 
lot sizes. This is like the results identified in Phan et al (2008)’s study of the Melbourne suburb of 
Monash which found that most dwelling changes in that inner-city area were backyard 
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subdivisions or demolition of old housing stock replaced with units. In comparison, the suburbs 
that experienced industrial or commercial land being redeveloped into apartment buildings 
(brownfield development) had larger lots, mostly dominated by the industrial lots in West End and 
South Brisbane. These are large and often under single ownership, meaning that acquisition and 
development is a relatively straightforward transaction. These brownfield sites are also well-
located and serviced, given the proximity of the study area to Brisbane’s CBD, and their size are 
of such a large scale that it is closer to the sizes provided by greenfield development (Ruming et 
al. 2007; Adams et al. 2001). The literature establishes that these large lots in the inner city are 
most attractive to major developers, as land assembly is not required (Newton et al. 2011). Land 
assembly can form an integral aspect of the property development process if existing lot sizes are 
inadequate for the proposed scale of a redevelopment (Adams and Hutchinson 2000). There are 
numerous constraints in restructuring the existing property boundaries of a city, which means that 
property boundaries will often remain static over time. 
4.4 Permanency of property boundaries 
As previous research in other jurisdictions has established, once street layout and property 
boundaries have been created, they are extremely difficult to reverse. Given that there are 12,509 
lots in the study area (and over 30,000 property addresses), the 402 lots in 2007 becoming 254 lots 
in 2017 represent just 2.0% of the total number of lots in the study area. Put simply, this means 
that very little change has occurred to the overall property boundaries. As seen in Figure 35, street 
layout within the study area has not changed in over 100 years.  
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Figure 35 1895 survey map and 2017 aerial photo overlayed with property boundaries. Property 
boundaries sourced from McKellar (1895) and DNRM (2017a) and satellite imagery sourced from 
Google Earth (2017). 
Urban history has a fundamental impact on the establishment and maintenance of existing property 
boundaries. Much of the residential area in the study area contained small lots in 1895, making 
them extremely difficult to alter into the future. As stated by Buxton (2016) ‘cities move through 
periods of stability, incremental change and crisis, and the ways that key periods in urban 
development and policy are shaped can fundamentally influence the way cities develop.’ (p. 11).   
The pattern of back to back lots first surveyed when the study area was originally settled remains. 
Moreover, in many of the streets and lots first established in the study area, the original dimensions 
of the first settlement in Brisbane persist. As previously stated, Brisbane was originally settled 
based on a plan of street spacing of 221 by 111 metres, blocks of 200 by 90 metres in rectangular 
dimensions and blocks containing 20 equal lots (Siksna 1997). As the block in Figure 36 shows, 
the many blocks closer to the riverbank, which were the ones first settled in Brisbane, still match 
the original dimensions. The first available survey plan of this area (undertaken in 1895) overlayed 
with the 2017 property boundary map show the changes in these lots over 122 years. The lots 
inside have obviously been subdivided, amalgamated or reconfigured over time but the original 
20 equal lots of 45.3 and 20.2 metre dimensions are still visible, and many still remain. In East 
Brisbane, the mean size for all lots identified in this study was only 906.3 square metres, just 
slightly below the mean size of Brisbane’s original lots as surveyed in 1895 (which were 
approximately 915.1 square metres). 
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Figure 36 Property boundaries in 1895 and 2017 of the block surrounded by Melbourne Street, 
Manning Street, Russell Street and Edmondstone Street in South Brisbane. Starting with 19 equal 
sized lots and three small lots in 1895, in 122 years it shows five subdivisions and just one 
amalgamation. Property boundaries sourced from McKellar (1895) and DNRM (2017a) and 
satellite imagery sourced from Google Earth (2017). 
Similarly, Siksna (1997) concluded that the block size in Brisbane were, in comparison to other 
cities, of a medium size and that as a result the urban frame is less susceptible to subdivision and 
201.7 metres 
90.5 metres 
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generally remains intact over time. As such, it is clear that Brisbane’s property boundaries are not 
amenable to change. In other jurisdictions such as Detroit, significant change was only made 
possible by catastrophic economic decline leading to an oversupply of cheap, vacant land in the 
inner city (Ryan 2008). In the twentieth century, 37% of downtown Detroit’s city blocks were 
demolished, mostly to make room for new street level highways. Other manufacturing cities with 
historical grid layouts and mid-century highway construction initiatives, such as Chicago, have 
not experienced anywhere near the same level of change to their downtown grids as Detroit. As 
such, deficiencies in existing lot layouts can be overcome, but only with significant intervention. 
While government authorities will have the final say in property boundary change, studies 
undertaken by Siksna (1997, 1998, 2006) demonstrated that property developers have the most 
influence in whether property boundaries will be changed to redesign lots to create a better fit for 
new development requirements. Put simply, the market will decide – leading to very little change 
generally, and ad hoc redevelopment where change does occur. 
 
4.4.1 Character housing and low-density zoning 
The single use zoning employed during the late nineteenth has also continued to the present day, 
with few (but growing) areas zoned for mixed uses. Land use zoning within the study area remains 
quite restrictive for most lots. In fact, 71.9% (68 out of 96) of the lots that (a) experienced a 
boundary change and (b) now contain a residential apartment building, were constructed on a lot 
with a single use (residential) zoning. As seen in Appendix 3, the majority of the study area is 
zoned as ‘Character Residential’ allowing for infill development. Character houses are considered 
those constructed prior to 1946, and the Brisbane City Plan 2014 specifically states that this zone 
is ‘suited to house-sensitive scale infill multiple dwellings in the inner city’ to retain the ‘intact 
suburban identity’ (Brisbane City Council 2014, para 6.2.1.5). This remained consistent between 
the 2000 and 2014 planning schemes, with any infill development to incorporate any existing 
character house, be of low intensity and consist of a mix of housing choices with multiple 
dwellings limited to ‘2 storey low rise…such as row houses at a house scale…’ (Brisbane City 
Council 2014, para 6.2.1.5). This zoning poses considerable constraints on the construction of any 
higher density development, as it effectively requires the original detached house to be retained 
and any new dwellings to be consistent with that building height. Only one property with an 
apartment building constructed on it carried this zoning, and this property was also zoned ‘Medium 
Density Residential’, as seen in Figure 37. 
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Figure 37 Zoning of an apartment building at Connor Street, Kangaroo Point. Zoning sourced 
from Brisbane City Council (2014), property boundaries sourced from DNRM (2017a) and 
satellite imagery sourced from Google Earth (2017). 
Traditionally, urban form has a high degree of centrality around the activities that require the 
greatest amount of access, with other land uses organised around a central area (Maher 1997). 
Since European settlement began, Australian cities have always had a relatively high proportion 
of their population residing in detached houses on the outskirts of the city. Moreover, the Undue 
Subdivision of Land Prevention Act 1885 introduced a minimum lot size of 404 square metres and 
a minimum frontage of approximately 10 metres, as a public health and slum eradication measure, 
effectively eliminating small lots (Laverty 1970). This legislation had the unforeseen effect of 
ending terraced housing and, arguably, legislating the beginning of urban sprawl. This would 
partly explain why ‘character’ housing in the study area, and across Brisbane, is typically a 
detached, weatherboard house, rather than row housing. 
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4.5 Further fragmentation of property boundaries and patchy redevelopment 
The results show that development companies are the primary determiners of urban form. While 
land release and zoning are determined by government authorities, the direction of investment is 
determined by the market. As the market is likely to influence most decisions to redevelop, the 
resulting urban form is a disorganised mix of redevelopment (Randolph and Freestone 2012). 
Other research establishes that urban intensification most often occurs in higher income and 
established areas (Buxton and Scheurer 2007). This holds true for the study area as it contains 
some of Brisbane’s old suburbs and most expensive postcodes. As seen in Appendix 3 and 
Appendix 4, the areas zoned as ‘High Density Residential’ by Brisbane City Council in the 
Brisbane City Plan 2014 are large areas. The market then determines which lots are redeveloped, 
leading to patchy development and a fragmented landscape. As seen Figure 38, a consistent low 
density residential streetscape in 2007 becomes a patchy streetscape in 2017, with detached houses 
neighbouring apartment buildings – often with only one apartment building in the street. 
 
Figure 38 Street view of Carl Street, Woolloongabba in 2007 and 2017 (Google 2017). 
The fragmented nature of property boundaries means that it is much easier for a developer to 
purchase one lot and subdivide, then it is to purchase many lots to amalgamate for the construction 
of a high-density apartment building. Overall, 60 boundary changes resulted in the construction of 
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an additional single dwelling (34.3%), with a total of 64 additional detached houses constructed, 
as some lots were subdivided into more than two lots (with more than one house constructed). This 
is a total of 124 detached houses in the effected lots, if the detached house on the original lot is 
included – a number larger than the number of multiple dwellings constructed (which was 115 
buildings). The results showed that subdivisions in the study area typically resulted in the 
construction of an additional single dwelling, with a mean lot size of 459.4 square metres. The 
Brisbane City Plan 2014 defines a ‘small lot’ as a lot with an area of less than 450 square metres 
or the area of a rear lot of less than 600 square metres. This is exactly what single dwelling lots 
have been subdivided into. While there were more amalgamations than subdivisions, subdivisions 
result in a more than doubling of the amount of lots (70 lots in 2007 became 157 lots in 2017). 
This further ‘breaking down’ of the cadastre will make it even more difficult to alter existing lot 
patterns in the future.  
4.6 Chapter Summary 
The results of this study establish that infill development is occurring within the study area, with 
apartment buildings being constructed on amalgamated lots (on average, three lots) in some 
suburbs, and further fragmentation of the cadastre through residential lot subdivision, for the 
construction of more detached houses, in other suburbs. However, this study also shows that the 
existing urban frame in Brisbane’s Inner South can act to restrict urban transformation. This is 
evidenced by the fact that the lots identified in this study account for just 2.0% of the total lots in 
the study area. Despite rapid change in how cities operate in the almost two hundred years since 
Brisbane’s settlement, its street and lot patterns generally remain static. Government policy at both 
a local and state level promotes urban consolidation and transit orientated development, and yet 
property developers continue to be the main determiners of urban structure and form in Brisbane. 
More directed densification would require further government intervention, particularly for 
largescale redevelopments in existing urban areas.  
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5. The Influence of Property Boundaries on Urban Consolidation 
5.1 Introduction 
All major Australian cities have policies aimed at urban consolidation, which seek to contain urban 
growth to within existing local government boundaries. For the entire study period, Brisbane has 
had high urban infill targets of up to 94% (Department of Infrastructure and Planning 2017). 
However, urban consolidation is defined by what its aims, instead of how these targets can be 
practically implemented, and it relies on housing market cycles rather than direct government 
intervention. To achieve urban consolidation in practice requires not only a transformation of the 
dwelling types being constructed (for example, a change in preference for detached houses to 
apartment buildings, or construction of detached houses on smaller lots), but also a transformation 
of the urban structure and form of the city (Murray and Khor 2011). The key question to be 
answered by this chapter is how Brisbane’s existing urban form, being its layout of streets and 
lots, impacts greyfield development and policy efforts aimed at urban consolidation. There is very 
little literature into the practical constraints faced by decision makers, particularly local 
governments, in reaching their urban consolidation targets. Put simply, higher density residential 
buildings are taller, and taller buildings require larger footprints. Due to the small size of existing 
residential lots, amalgamation is often required if properties are to redevelop at higher densities 
(Louw 2008; Fredrickson et al. 2016). Amalgamation overcomes the fragmented ownership of 
land by, in effect, reversing subdivision and creating larger lots more suitable for larger 
development. Other studies indicate that greyfield development will continue to fail to attract 
property developers while there is still a steady supply of brownfield land within the inner suburbs, 
and a supply of greenfield land on the urban periphery (Newton et al. 2011). It is therefore 
important to analyse the boundary changes that result in apartment building construction in 
greyfield areas, particularly resulting from amalgamations. As previously outlined, this study area 
had high levels of greyfield development. It is these areas where the most lessons can be learned 
for developers and government authorities alike, as they can demonstrate the characteristics of the 
lots in which redevelopment is occurring. These characteristics may be able to be replicated in 
other areas, making greyfield development more attractive.  
5.2 Urban consolidation policy in Brisbane 
Brisbane has lacked comprehensive strategic urban planning until recent decades (Stimson and 
Taylor 1999). Legislation to allow for planning schemes was enacted for Brisbane in 1959 but 
delays meant that a planning scheme for the city was not gazetted until 1965 (Harrison 1978). 
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Today, planning in the state of Queensland is generally undertaken at a local government level, 
with Brisbane City Council’s overarching Brisbane City Plan 2014 forming the statutory 
foundation that all developments must adhere to in terms of building heights, density, setbacks and 
provision of related infrastructure (utilities, roads, etc). However, the Brisbane City Plan 2014 and 
all other local government planning schemes must follow the Queensland Government’s SEQ 
Regional Plan. The SEQ Regional Plan covers the entire SEQ region and is designed to 
accommodate population growth as well as provide the necessary infrastructure to meet growing 
demand (Walters and McCrea 2012). It sets out urban consolidation targets for local governments 
(according to the most recent edition of the SEQ Regional Plan, 94% of new development in 
Brisbane is to be infill) but provides no detail into how such targets are to be reached. Despite 
decades of urban consolidation policies in Queensland, the proportion of detached houses as a 
share of the total amount of dwellings in Brisbane has barely changed, with detached houses 
forming 78.9% of all dwellings in 2006, and 76.6% of all dwellings in 2016 (ABS 2006; ABS 
2016). In fact, in the ten years between censuses (a time span largely covering the period of this 
study), the number of detached houses in Brisbane grew by 15.7% (ABS 2006; ABS 2016). The 
figure in Appendix 1, from the Queensland Government’s statutory planning instrument, the 
South-East Queensland Regional Plan 2009, outlines Brisbane’s urban footprint as well as the 
footprints of surrounding local government areas. This urban footprint is not limited to already 
developed areas, as it includes undeveloped sites within the existing urban footprint, meaning that 
fringe, low density development is still acceptable. According to the 2016 State of the Environment 
Report, the area of highest growth in Brisbane remains the peripheral developments in the 
Redbank-Springfield area – technically a part of Ipswich City Council and 30 kilometres from the 
Brisbane CBD (Coleman 2016). Greenfield land within commutable distance to the CBD is a finite 
resource, and efficiency and productivity will be severely impacted if Brisbane cannot achieve its 
infill targets. 
5.3 Results: Densification Following a Property Boundary Change 
Residential intensification refers to the process where an area is redeveloped with more dwellings 
in the same amount of space. This encompasses any form of additional dwelling, be that a detached 
house, apartment building or any type of dwelling in between. Within Brisbane’s Inner South, 177 
boundary changes resulted in additional dwelling construction. Of these, 115 property boundary 
changes resulted in the construction of multiple dwellings (65.7%), and 60 boundary changes 
resulted in the construction of an additional single dwelling (34.3%). A total 64 additional detached 
houses constructed, as some lots were subdivided into more than two lots (see Figure 39). This is 
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a total of 124 detached houses in the effected lots, if the detached house on the original lot is 
included.  
 
 
Figure 39 Specific types of dwellings constructed for all properties experiencing a boundary 
change (n = 177). 
Research establishes that this piecemeal application of single lot subdivisions, resulting in 
construction of additional detached houses, reduces housing diversity both now and into the future 
by further fragmenting the cadastre (Newton et al. 2011). It is therefore important to focus on the 
residential intensification that involves ‘dense’ residential development, specifically, those that 
involve the construction of multiple dwellings. Using the definitions employed by Bunker at al. 
(2002) ‘dense’ residential development is classified as dual occupancy (two or more dwellings on 
a single allotment), multiple small lot housing (separate dwellings with their own title contained 
in groups), townhouses, housing for the aged and people with disability, and apartments. Of the 
115 multiple dwellings, 96 (83.5%) were apartment buildings. This is a focus of this research given 
that apartment buildings offer the most potential in terms of efficiently using space to cater for 
population growth. 
5.4 Characteristics of Properties Redeveloped as Residential Apartment Buildings 
One of the key questions to answer for the purpose of this study is what makes areas with higher 
levels of property boundary change so amenable to change. West End is a stand-out in this 
research, given that it experienced the highest degree of property boundary change, the highest 
number of residential apartment buildings constructed and the highest amount of amalgamations 
resulting in residential apartment buildings. West End’s flexibility in urban form, when compared 
to the other suburbs, may indeed be a positive trait of its urban form but it is also highly likely that 
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it is a result of former industrial or commercial sites being the focus of developer’s attention in 
that suburb (Lee et al. 2016; Scheer and Ferdelman 2001; Siksna 1997).  
A total of 96 residential apartment buildings were identified in this study following a change to 
property boundaries. West End had the highest amount of residential apartment buildings 
constructed following a boundary change (25), followed by Kangaroo Point and South Brisbane 
(both 21), Woolloongabba (18) and Highgate Hill, East Brisbane and Dutton Park experiencing 
the lowest levels (5, 4 and 2 respectively). See Figure 40. 
 
Figure 40 Location of properties that (a) experienced a boundary change during the study period 
and (b) had a residential apartment building constructed following the boundary change event (n 
= 96). 
When discussing the influential factors behind a boundary change, this research focused on 
characteristics of a property such as its former land use, its land value, the regulatory frameworks 
effecting a property, which refers to legislative instruments such as planning schemes as well as 
the physical characteristics of the property, including its size and location. 
5.4.1 Former Land Use 
Former land use of the properties now containing residential apartment buildings was generally 
not residential. The majority of all residential apartment buildings (62.5%) were constructed on 
vacant land, car parks or industrial or commercial lots (21, 5 and 34 respectively). As seen in 
Figure 41, this varied considerably by suburb, with 76.0% of apartments in West End constructed 
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on lots formerly used for an industrial or commercial purpose, compared to Woolloongabba and 
Kangaroo Point which had a majority of apartments constructed on lots that previously contained 
single dwellings (50.0% and 57.1% respectively). 
 
Figure 41 Previous land use of properties that (a) experienced a boundary change during the study 
period (2007 to 2017); and (b) contained a residential apartment building in 2017, by suburb (n 
= 96). 
The results suggest that the construction of apartments is a function of what land is available for 
this purpose. The reason for the variance between suburbs could simply be the fact that West End 
has more remaining industrial land than Kangaroo Point, but fact that the highest number of 
boundary changes, and apartment building construction following a boundary change, were in in 
West End indicates that easily developable land is still the preference of property developers. 
Despite its proximity to Brisbane’s CBD, West End still has many former and operational 
industrial areas with large lot sizes, particularly along the Brisbane River. Paragraph 5.6 outlines 
detailed case studies of redevelopments of particular lots and describes the conversion of industrial 
land, vacant land and detached dwellings into apartment buildings. 
5.4.2 Land Value 
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As previously stated, the majority (62.5%) of redevelopments resulting in apartment buildings 
occurred on vacant land, car parks or industrial or commercial lots, insinuating that land value is 
not yet high enough for developers to consider buying up smaller lots to amalgamate and develop. 
This contrasts with developments in Sydney, where the amalgamation of residential ‘super lots’ 
has resulted in $100 million in new sites being offered for potential redevelopment in February 
2018. Cummins (2018) suggests that the trigger for this rise in large, amalgamated lots in existing 
residential sites being offered to the market is the change in New South Wales’ strata laws. The 
amended laws state that a site can be sold off if 75% of residents vote in favour. This is extremely 
relevant given the review of Queensland’s property laws, with similar changes being considered 
for Queensland’s strata laws. In Queensland, land value is calculated using a site value 
methodology, meaning it is based on what land would sell for in its current condition, not including 
buildings (Department of Natural Resources and Mines 2018). The mean land value of the land 
per square for the 96 properties now containing apartment buildings is displayed in Figure 42. This 
is a site value, or the value of the land beneath any building, not a value per individual apartment. 
 
Figure 42 Mean land value per square metre of the 96 properties containing apartment buildings 
by suburb. Land valuations were last undertaken in the study area on 1 October 2016. This graph 
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also shows the standard error of these figures, which is a measure of the standard deviation of the 
land value by suburb. East Brisbane had the highest standard error ($507.92) and West End had 
the lowest ($129.24). Historical property valuations were not available for comparison due to the 
prohibitive cost of obtaining them from the Department of Natural Resources and Mines. 
For the 96 properties containing apartment buildings, South Brisbane had the highest mean land 
value ($3,716.18 per square metre) and Dutton Park had the lowest ($717.56 per square metre), 
and that East Brisbane, Kangaroo Point and West End had very similar land values per square 
metre ($2,536.94, $2,621.84 and $2,409.97 per square metre, respectively). This is an interesting 
result, given the fact that the prior use for Kangaroo Point properties was generally a single 
dwelling in 2007, and the prior use for West End properties was generally a commercial or 
industrial purpose. Regardless, South Brisbane had the highest land value and the second highest 
number of apartments constructed. Generally, suburbs with high land value also had higher 
numbers of apartments constructed (Kangaroo Point, South Brisbane, West End and 
Woolloongabba), and suburbs with the lowest land value also had the lowest number of apartments 
constructed (Dutton Park and Highgate Hill). East Brisbane is an outlier here, as it commands a 
high price for land per square metre but had a low levels of apartment construction following a 
boundary change. This is potentially due to the constrictive low-density zoning applied in East 
Brisbane (see Appendix 9). Figure 43 shows this same data but categorised by prior land use, 
showing that properties that (a) contain apartments in 2017; (b) experienced a boundary change 
and (c) were located on a vacant lot in 2007 commanded a higher price per square metre than any 
other prior land use. Breaking this down, East Brisbane had no vacant lots that experienced 
apartment building construction, Kangaroo Point and South Brisbane had the highest level (5), 
followed by Woolloongabba (4), Highgate Hill (4), Dutton Park (2) and West End (1). As such, 
these values appear to be influenced by the location of the lots, as Kangaroo Point and South 
Brisbane commanded the highest price per square metre for all property. 
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Figure 43 Mean land value per square metre of the 96 apartment buildings by prior land use. 
These results show that land price is not a deterrent for developers. In fact, suburbs with the highest 
land values per square metre were the ones to experience the most boundary changes that resulted 
in apartment building construction. By deduction, this indicates that developers are focused on 
suburbs with high property price pressure (where it is likely that more profit is to be made). The 
prior land use graph in Figure 41 also indicates that developers focus on more easily developed 
sites – the industrial or commercial areas that are generally under single ownership, close to 
existing services and amenity and offer large land sizes, irrespective of price (Ruming et al. 2007; 
Adams et al. 2001). 
As previously stated, amalgamation of lots is required to alter the highly fragmented existing 
property boundaries and creates lots more suitable for redevelopment. This is achieved by merging 
smaller lots and create larger parcels, effectively ‘reverse subdivision’. As such, of these lots now 
containing residential apartment buildings, 81 were constructed following the amalgamation of 
lots.  In total, 32 boundary changes resulted in residential apartment buildings being constructed 
as a result of the amalgamation of smaller lots that previously contained single dwellings. The 
highest number of these occurred in Kangaroo Point (10), followed by Woolloongabba (9), South 
Brisbane (7), East Brisbane (4) and West End (2). Kangaroo Point is already the densest suburb in 
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Brisbane, with 84.3% of dwellings being apartment buildings in 2016 (ABS 2016). Favourable 
zoning, community acceptance of high density residential development, as well as property price 
pressure, is likely to contribute to this result. In suburbs like Kangaroo Point, all developers can 
do is go up.   
5.4.3 Land Use Zoning 
The regulatory framework that governs redevelopment decisions in the study area is largely 
informed by planning instruments including Brisbane City Council’s City Plan 2014 and its 
predecessor, the Brisbane City Plan 2000. This planning instrument outlines building requirements 
such as building setbacks, height limits, car parking requirements and apartment density, which 
will differ depending on the zoning of the particular lot. The entire purpose of these planning 
instruments is to steer the urban form into ‘preferred’ forms of development, with particular zones 
allowing for certain types of developments. In Queensland, local government planning schemes 
require community consultation so that development is in line with community expectations. 
Whether this works in practice is another question entirely, but in theory the relevant planning 
instruments should dictate, or at least heavily influence, the development decisions made for 
particular lots. The development applications for 67.7% of the apartments constructed following a 
boundary change were ‘impact assessable’ under Queensland planning law, with remaining 
developments being ‘code assessable’. If a development is code assessable, it means that the 
features of that development are predetermined by Brisbane City Council in their planning scheme 
to be appropriate for the designated area, as it complies with the relevant codes (Brisbane City 
Council 2014). Planning scheme codes specify aspects such as building setback, height (number 
of storeys), car parking requirements and the like. A code assessable development does not require 
public notification and there are no formal rights for people to make submissions or appeals against 
the development. In contrast, ‘impact assessable’ developments do not comply with the relevant 
codes and are predetermined by Brisbane City Council to require a merit assessment to determine 
if they are appropriate or not for the area. Deviations could relate to any number of things, ranging 
from building density or car parking spaces – anything in between. These developments require 
public notification, and the public have an ability to make submissions. Properly made submissions 
also carry the right to appeal any development approval in Queensland’s Planning and 
Environment Court. The fact that a majority of the apartments identified in this study were subject 
to an impact assessable development application, thereby meaning that they deviated from the 
limitations outlined in the relevant planning scheme for one reason or another, could mean that 
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zoning is not keeping pace with development, or that development is not in line with community 
expectations. 
Zoning is one of the major tools used to meet the general objectives of any urban planning scheme.  
By categorising land uses and specifically outlining which uses are suitable for which zone, urban 
planning authorities, in this case Brisbane City Council, can try to ensure that growth is contained 
to certain areas. Land use zoning also has the secondary effect of reducing housing supply, by 
limiting the location and density of new development, as well as shifting costs from the local 
government to the developer in terms of the provision of infrastructure, utilities and compliance 
with building codes and standards (Deakin 1989). Classifications for zoning across the world’s 
cities generally fall into the following categories: residential (usually at different scales, ranging 
from high to low density), commercial (also at different scales depending on the area), industrial, 
recreation and conservation. With the advent of new urban planning trends, such as urban infill 
and transit orientated development, ‘mixed use’ zones have been introduced to reduce commute 
time, encourage active travel and to mandate higher density development (Cannon et al. 2013). 
Numerous research papers indicate that mixed use zoning has positive impacts on public health by 
increasing physical activity (Cannon et al. 2013; Hirschhorn 2004). Of the 96 apartment buildings 
constructed following a boundary change, 53 were located in a High-Density Residential zone. 
The remainder were located in the following zones: Centres (14), Mixed Use (12), Low Medium 
Density (8), Medium Density (6), Community Facilities (2) or Character Residential (1). Appendix 
9 and Appendix 4 show the location of apartment buildings and the relevant zoning. There was a 
rezoning of the study area following the introduction of a new planning scheme by Brisbane City 
Council in 2014, which replaced the Brisbane City Plan 2000. Gabbe (2017) highlighted that there 
has been little research into what factors are determinative to zoning change, particularly 
‘upzoning’ or the process of increasing residential density (p. 1).  
In terms of the rezoning in the study area by the 2014 planning scheme, this included upzoning of 
some lots, the introduction of mixed use zones, as well as changes to the definitions of existing 
zones. In terms of the purely residential zones, ‘High Density Residential’ is the highest density 
of residential zoning in the Brisbane City Plan 2014, allowing for building heights of up to 15 
storeys, depending on the precinct. ‘Medium Density Residential’ allows for up to five storeys (in 
both the 2000 and 2014 planning schemes) and ‘Low-Medium Residential’ allows for a two or 
three storey multiple dwelling that is at a ‘house-sensitive scale’. With regards to the ‘Centre’ 
zonings, these allow for a mix of uses including residential development which stayed relatively 
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consistent between the 2000 and 2014 planning schemes. ‘Major Centre’ zoning in 2000 already 
allowed for high density residential development, and ‘Suburban Centre’ allowed for buildings 
that were ‘more substantial than the surrounding residential neighbourhood’ but they had to be 
‘generally consistent with…surrounding suburban development’ (Brisbane City Council 2000). 
‘Convenience Centre’ allowed for activities ‘with a building height, bulk and scale consistent with 
that of surrounding residential development.’ (Brisbane City Council 2000). ‘Emerging 
Community’ zones stipulated no requirements as these areas are zoned for potential future use, 
pending further investigation. Finally, mixed use zonings were introduced in the 2014 planning 
scheme. These allow for development that is at an ‘intensity and form that is tailored to an 
individual area’ – which can mean high density in certain precincts. The zoning changes to the 
properties identified in this study (the 96 that experienced a boundary change and now contain 
apartment buildings) are outlined in Figure 44. This figure also shows how ‘High Density 
Residential’ became the predominant zoning type of these properties under the Brisbane City Plan 
2014.  
 
Brisbane City Plan 2000 Brisbane City Plan 2014 
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Figure 44 Zoning for the 96 properties that experienced a boundary change, and then had 
apartments constructed during the study period (2007 to 2017) under the superseded Brisbane 
City Plan 2000 and the current Brisbane City Plan 2014. 
While a large number of properties were rezoned between 2000 and 2014, the majority did not 
experience a drastic change to the residential densities allowable, with 58 of 96 (60.4%) properties 
already being included in a zone that, in 2000, allowed for the construction of apartments of 
various heights. A total of 25 out of 96 (26.0%) identified properties experienced a rezoning that 
effectively increased the density allowable in those lots. These had predominately been zoned as 
Medium Density Residential (22), with two previously zoned ‘Suburban Centre’ and one zoned as 
‘Emerging Community’. The ‘upzoned’ properties were rezoned as ‘High Density Residential’ 
(24) or ‘Principal Centre’ (1). Moreover, of the 27 apartments that experienced no change to their 
zoning classification, as they were already zoned for high density residential development in 2000, 
they had allowable building heights increased due to an amendment to the planning scheme. In 
2000, the definition only provided for the construction of buildings up to 10 storeys, and these 
were increased in 2014 to allow for up to 15 storeys in some precincts. Again, this effectively 
increases the allowable density of buildings. Of the 12 properties that were rezoned under a ‘Mixed 
Use’ zoning, seven had previously been zoned ‘Major Centre’, with the remaining zoned Suburban 
Centre (2), Convenience Centre (1), ‘Emerging Community’ (1) and Special Purpose (1). As 
previously stated, ‘Major Centre’ and ‘Suburban Centre’ zoning in 2000 allowed apartment 
building construction at various densities.  
Of the 32 apartment buildings constructed on land that (a) experienced an amalgamation and (b) 
the lots previously contained single dwellings 22 were located in the High-Density Residential 
Zone. The remainder were zoned for Medium Density Residential (2), Low-Medium Density 
Residential (3), Centres (1), Mixed Use (2), Special Purpose (1) and Character Residential (1). Of 
the 22 properties zoned as High Density Residential, only four properties had experienced an 
upzoning during the study period (from Medium Density Residential to High Density Residential). 
The remainder were all zoned for high density residential purposes under both the 2000 and 2014 
versions of Brisbane City Council’s city-wide planning scheme. 
The construction of a new apartment building on any lot requires planning and development 
approval by Brisbane City Council. Generally, a developer will submit a development application 
which is then assessed by a planning official, who will either approve the development completely, 
approve it subject to conditions or refuse the development application. Only once a development 
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approval has been obtained can development go ahead. Following the rezoning undertaken as part 
of the introduction of the Brisbane City Plan 2014, there was an increase in development approvals 
in the study area. As Figure 45 shows, the highest number of decision notices issued by Brisbane 
City Council for the 96 redevelopments identified in this study, where properties (a) experienced 
a boundary change and (b) apartments were then constructed on land, occurred in 2014. This 
coincides with the new planning scheme coming into effect, indicating that zoning plays an 
important role in determining which areas are subject to redevelopment. Low levels of 
development approvals are observed in the years following the Global Financial Crisis of 2008. 
 
Figure 45 Dates of the decision notices issued by Brisbane City Council for the 96 redevelopments 
that (a) experienced a boundary change; and (b) had apartments constructed on the property 
following the boundary change (n = 96). 
Zoning being the driver of property boundary change and residential intensification would be a 
convenient conclusion – the planning profession is centred around the need for a ‘town plan’ and 
zoning has played a fundamental role in the town plan since its inception. However, of the 25 
properties that experienced an ‘upzoning’ during the planning scheme change, 10 properties had 
apartments constructed following the rezoning. The remaining 15 all had their apartments 
constructed prior to the rezoning (see Figure 46).  
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Figure 46 Development approval dates for the 25 identified properties that (a) had a boundary 
change; (b) had an apartment constructed following the boundary change; and (c) experienced an 
upzoning (n = 25). 
Moreover, zoning in particular areas has provided incentives to developers to construct higher 
density buildings on larger lots for a significant period of time. The South Brisbane Riverside 
Neighbourhood Plan sets maximum building heights by lot size. For example, some areas of the 
‘Kurilpa Precinct’, a small area directly across the Brisbane River from the CBD, allow buildings 
of up to 30 storeys when lots are larger than 1,799 or 4,999 square metres, depending on the area 
(Brisbane City Council 2012, p. 246).  The Kurilpa Precinct, as defined in Brisbane City Council’s 
Draft Kurilpa Master Plan 2014 is outlined in Figure 47. 
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Figure 47 Study site overlayed with the Kurilpa Precinct, as defined by Brisbane City Council's 
Draft Kurilpa Master Plan 2014 (Brisbane City Council 2015; ABS 2011a; Google Earth 2017). 
Large areas of this precinct are still being used for industrial purposes and are yet to be 
redeveloped, as seen in Figure 48. 
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Figure 48 Satellite image of the Kurilpa Precinct alongside an artist's impression of Brisbane City 
Council's Draft Kurilpa Master Plan 2014. The satellite image shows that while some apartments 
have been constructed this area remains largely industrial (Brisbane City Council 2014, p. 12; 
DNRM 2017a; Google Earth 2017). 
As such, zoning may play an important role but it is not the only factor. Prior land use is also 
significant, given that 23 out of 50 of these properties (or 46.0%) had previously been a single 
dwelling and 20 (or 40.0%) had previously been used for a commercial or industrial purpose (see 
Figure 49). 
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Figure 49 Prior land use for the 50 identified properties that (a) had a boundary change; (b) had 
an apartment constructed following the boundary change; and (c) experienced an upzoning (n = 
50) 
Other research indicates that zoning on its own is not enough to facilitate redevelopment (Gabbe 
2017; Schuetz et al. 2018). Research on transit-orientated development around five railway 
stations in Los Angeles indicate that zoning that is incompatible does limit growth, but zoning 
alone is not a sufficient impetus for redevelopment (Schuetz et al. 2018). This research found that 
redevelopment does not simply occur on rezoned land around newly constructed railway stations, 
even in dense areas. Higher levels of redevelopment were only witnessed where there were high 
land values and land available that could be redeveloped at substantially higher density than 
existing buildings. In another study of Los Angeles, Gabbe (2017) found that there were no 
significant associations between transport access and the probability of a property experiencing a 
rezoning for higher density. Properties closer to areas of high amenity, such as the beach or in 
well-performing school districts, had lower odds of being upzoned. An interesting finding of this 
study was that upzoning occurred most often on properties that were well-located but had 
previously been zoned for low-intensity, non-residential uses. Moreover, this study found that 
neighbouring homeowners were the largest constraint on upzoning, most likely due to concerns 
about higher density development. Previous research in New York actually concluded that home 
ownership was associated with the probability that a property would experience a reduction in 
zoning (Been et al. 2014). It is clear that the local community’s ability to protest against zoning 
changes (and the political pressure that this creates) has a large impact on whether areas are 
rezoned for higher density (Gabbe 2017). It is also clear from the study at hand that prior land use 
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has an impact on whether property boundary change will occur, and whether it will facilitate higher 
density residential development. The identified properties that were previously used for an 
industrial or commercial purpose are well-located, given the study area’s proximity to the CBD. 
They are also less likely to experience backlash for neighbours, because in these light industrial 
areas there simply are not neighbours there (yet) to complain. The suburbs of the study area also 
have high property values. As such, it would appear that the upzoning of properties will only 
facilitate redevelopment in conjunction with other factors, including the ease of redeveloping the 
specific site. 
5.4.4 Size and Location 
The Brisbane City Plan 2014 code for the High-Density Residential zone states that development 
for a residential building must be on an ‘appropriately sized and configured lot’ (Brisbane City 
Council 2014, para 6.2.1.4). Landis et al. (2006) found that lots of less than 5,000 square feet 
(464.5 square metres) were more difficult to redevelop. This conclusion appears to hold for the 
study area, as a 328.0 square metre lot at Holman Street, Kangaroo Point was the only lot of a size 
less than 464.5 square metres to be redeveloped into an apartment building. Therefore, 99.0% of 
the lots that experienced a boundary change event and had an apartment building constructed were 
of a size greater than 464.5 square metres. Approximately 80.0% of all lots where apartment 
buildings were constructed following a boundary change were larger than 1,018 square metres, 
indicating that a threshold of over 1,000 square metres exists as a minimum lot size requirement 
for property developers to consider a site suitable for apartment building construction.  
The results show that lots do not have to be particularly large to be subject to an amalgamation. 
The average amalgamated lot was a combination of three 2007 lots (median was two 2007 lots), 
with the median land size of a post-amalgamation lot in 2017 being 1,423.0. square metres. This 
is not much larger than the traditional quarter acre block (1011.7 square metres) that dominated 
suburban subdivision in the post-war period. The smallest amalgamated lot was only 328.0 square 
metres at Holman Street, Kangaroo Point and the largest, a staggering 62,740.0 square metres at 
Forbes Street, West End. Both sites were subject to apartment construction following the boundary 
change. The property at Holman Street, Kangaroo Point, was vacant in 2007 and, as seen in Figure 
50, the property at Forbes Street, West End, was an old industrial site.  
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Figure 50 Boundary change and street view change at Forbes Street, West End. The image 
displays property boundary changes and changes to Google Street View (DNRM 2017a; Google 
Earth 2017; Google 2017). 
5.5 Higher Density Residential Development on Amalgamated Lots 
Amalgamations are a specific focus of this study. Property boundaries are the base of any 
redevelopment and understanding how lot sizes adapt (or fail to adapt) to changing conditions is 
fundamental in meeting urban consolidation targets, both now and into the future. Put simply, 
without an adequate lot size, developments are inhibited in their ability to deliver diverse housing 
outcomes that meet community expectations (Murray and Khor 2011). Amalgamation was the 
most common form of property boundary change identified in this study, and almost all 
amalgamations resulted in the construction of a multiple dwelling. The focus of this research is on 
amalgamations, and the processes behind this change. Two specific findings are important to 
recognise: firstly, that West End had the highest number of property boundary changes, the highest 
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number of amalgamations and the highest number of apartment buildings constructed following a 
boundary change event. Secondly, that Kangaroo Point had the highest number of apartment 
buildings constructed on lots that had been amalgamated during the study period from lots that 
previous contained single dwellings. The literature establishes that the kind of infill seen highest 
in Kangaroo Point is the most difficult, as it is faced with the major constraint of having to 
negotiate with multiple property owners to achieve land sizes adequate for redevelopment 
(Cunningham 2013; Hastings and Adams 2005; Adams and Hutchinson 2000). So, the question 
then becomes, what is it about these properties that makes them different. What is it about West 
End that is driving this growth and change? And what is it about Kangaroo Point that meant that 
the most detached dwellings were transformed into apartment buildings? The crux of these 
questions is what factors drive growth in these areas and what makes these areas so amenable to 
change. 
While the high level of amalgamations is somewhat unexpected, based on the piecemeal infill that 
has been evidenced in previous literature, clearly it does not tell the full story. The median number 
of lots amalgamated was only two (i.e. two lots amalgamated into one) with a combined size of 
1,423.0 square metres, which is hardly the coordinated, largescale residential development 
allowing for community areas, greenspace and other benefits espoused by Murray and Wakefield 
(2010) or Newton et al. (2011). The dominance of amalgamations can be explained by the 
proximity to Brisbane’s CBD and the dominance of multiple dwellings in the study area. The 
furthest amalgamation in the study area from Brisbane’s CBD (the corner of Queen Street and 
Albert Street) is only 3.7 kilometres. Moreover, multiple dwellings formed the majority of 
dwelling types in all suburbs in the study area in 2016 (Australian Bureau of Statistics 2016). The 
results show that the majority of all amalgamations occurred on land that was either vacant, being 
used as a car park or was used for some commercial or industrial purposes. This highlights that 
the study area is still at the stage where the most easily developed land (large, former industrial 
lots) is the preference of developers, as these lots are still available. The majority of West End’s 
riverfront is still dominated by industrial land. As such, this potentially indicates that property 
price pressure is not high enough for developers to consider buying up and amalgamating small 
lots, as occurs in Sydney, because there is still easily developed brownfield land available 
(Cummins 2018). 
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5.6 Case studies of amalgamated lots 
The case studies chosen for this section outline typical examples of amalgamations on industrial 
land, vacant land and for the conversion of detached houses to apartment buildings.  
Case Study: Industrial land, West Village, 111 Boundary Street West End 
In 2015, development companies Payce Consolidated and Sekisui House lodged a development 
application for a $800 million redevelopment of the former Peters Ice Cream Factory on Boundary 
Street in West End. As approved, the development contains eleven buildings ranging in height 
from 22 storeys to eight storeys, on a 2.1-hectare site. Once completed, the development will 
contain 1250 apartments, a major supermarket and other specialty stores, as well as parkland and 
a childcare centre. Figure 51 displays the West Village site with 2017 property boundaries and 
Figure 52 displays an artist’s representation of the development, as seen from Mollison Street, 
West End. 
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Figure 51 West Village Site in 2007 and 2017 (DNRM 2007; DNRM 2017a; Google Earth 2017). 
 
Figure 52 Artist impression of the West Village development (Sekisui House 2017). 
The development was extremely controversial, attracting significant public opposition due to its 
size. One resident stated on the public Facebook page ‘Keep West End Weird’ on 18 January 2018,  
‘I’ve been overseas for seven weeks and I was just standing on my balcony on Boundary 
St looking down at West Village. It saddens me to think that a place which was once deemed as 
the cultural hub of West End has become everything that the people of West End vilify. The irony 
does not escape me. This monstrosity will continue to grow and change the heart of this place. The 
people who think they can buy into being someone from West End, will continue to look down on 
the people who created this place for what it is. I suppose I should just laugh because the fight 
against gentrification, although it will continue, will eventually become a losing battle. This is if 
it hasn’t been lost already.’ (Keep West End Weird 2018). 
The development was impact assessable, meaning that community members had the opportunity 
to make formal objections and comments. Under Queensland law, those that make properly made 
submissions then can appeal the development in Queensland’s Planning and Environment Court. 
On 18 May 2016, Brisbane City Council approved the development application. On 21 June 2016, 
West End Community Association submitted an appeal to the Planning and Environment Court 
against Brisbane City Council’s approval of the development. West End Community Association 
is an organisation formed by local residents in 2004, initially to oppose the construction of the Go 
Between Bridge – a toll bridge connecting West End to Hale Street, on the other side of the 
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Brisbane River. Since its inception, the West End Community Association has launched numerous 
campaigns against various developments. Following significant public attention and 736 
representations, the Deputy Premier, then Minister for Planning, used her ministerial powers to 
‘call in’ the development and obtain planning control over the development. Under Queensland 
law, the State Minister can only call in a development and assess it if the development involves a 
state interest. Once the Minister makes the decision, there is no ground for an appeal based on the 
decision’s merits. As a result of the Deputy Premier’s decision, there was an overall reduction in 
apartments (1350 to 1250), a reduction in the overall site cover approved by Brisbane City Council 
from 95% to 80% and a doubling of the publicly accessible green space. Despite the changes, 
many called the redevelopment a ‘missed opportunity’ (McCosker 2017). 
Case Study: Vacant land, Yungaba Residences, 102 Main Street Kangaroo Point 
The former Yungaba Immigration Centre, built in 1887, was used to house and process immigrants 
until it was abandoned in 1995. Despite calls from the local community and organisations, such as 
Friends of Yungaba and the Yungaba Action Group, for the building to be converted into a 
museum, in 2008, the Queensland Government sold the building and surrounding land to 
developers. The costs of maintain the building were cited as one reason for the sale (Williams 
2007). The developers restored the building and converted it into 10 luxury apartments, as well as 
constructing another 140 apartments in three adjacent buildings, as seen in Figure 53. 
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Figure 53 Yungaba site, Kangaroo Point in 2007 and 2017 (DNRM 2007; DNRM 2017a; Google 
Earth 2017). 
Case Study: Single dwelling to multiple dwelling, Archive, 17-19 Carl Street, Woolloongabba 
Archive was a $33 million apartment project by Blue Sky Real Estate in 2014. As seen in Figure 
54, the apartment building was constructed following the amalgamation of two lots that formerly 
contained detached dwellings.  
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Figure 54 17-19 Carl Street, Woolloongabba in 2007 and 2017. Note the building plans included 
in the 2017 data set (DNRM 2007; DNRM 2017a; Google Earth 2017). Note this image has been 
edited to remove the building plans incorporated in the 2017 property boundaries. 
By 2015, Blue Sky had another five new residential projects in Brisbane, worth a total of $185 
million. Three of these developments were in the study area (Courier Mail 2015). Two submissions 
were made about the development at 17-19 Carl Street, with submitters concerned about ‘the 
enormous height of proposed development’ (Brisbane City Council 2014b, p. 1). Brisbane City 
Council’s response was that the development complied with the Brisbane City Plan 2000 and that 
the height met code requirements. During the study period another apartment complex was 
constructed in the same block as 17-19 Carl Street, and seven were constructed in the next block 
across Carl Street. As such, within 10 years the streetscape of Carl Street evolved considerably 
from that purely of detached houses to one dotted with apartment buildings, ranging in height. The 
first development of this kind in this area appears to be at 28-30 Carl Street, which was approved 
in 2007. Analysis of the submissions made by local residents, one can garner there was concern 
over the changing streetscape, and the lack of control that residents have over what is happening 
in their local area. In 2007, submitters voiced negative opinions stating that ‘Hypothetically, by 
repeating the design of this building throughout the street one can see how the streetscape will 
become cramped and ugly.’ (Brisbane City Council 2007a, p. 1). Another submitter stated  
‘As a resident for over thirty years we came to this area when other would not, for the 
express purpose of living in a suburban environment of family homes. This significant 
change in use impacts on the quality of life for long term residents. Other areas have 
been developed as unit dwelling for those disposed to that style of living – it should not 
be imposed on those who do not wish to do so’ (Brisbane City Council 2007b, p. 1). 
The developments continue throughout the study period. In September 2017, media reported that 
another development site on Carl Street was being sold by the mortgagee (Property Observer 
2017). The property was initially purchased in 2014, around the same time that 17-19 Carl Street 
was being developed and around the same time that Brisbane City Council undertook its revision 
of the applicable planning scheme and rezoned a number of lots within the study area. 
5.7 Chapter Summary 
The results of this study indicate that developers are still focusing their urban renewal efforts on 
brownfield land. Therefore, there are clearly barriers to redevelopment within greyfield areas and 
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the assumption that there is suitable land available for redevelopment must be questioned. Further 
research is required to determine what characteristics make certain properties more favourable for 
redevelopment, but there is a strong relationship between land use zoning and redevelopment at 
higher densities. More directed densification would require further government intervention, 
potentially expanding a zone incrementally lot by lot. As zoning has a significant influence on 
property value, the political ramifications of such intervention are unlikely to be palatable. 
Community resistance to higher density development is likely to remain, however, if 
redevelopments continue to occur in an uncoordinated and piecemeal fashion. 
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6. Discussion and Conclusion 
6.1 Introduction 
This thesis found that once established, property boundaries are very permanent. Brisbane’s Inner 
South, containing the suburbs of East Brisbane, Dutton Park, Highgate Hill, Kangaroo Point, South 
Brisbane, West End and Woolloongabba, experienced very little property boundary change over 
the study period. The original town plan, used to guide Brisbane’s development over 100 years 
ago, has remained consistent over time. The permanent nature of property boundaries means that 
this colonial age plan limits future redevelopment to the street and property boundary layout 
outlined therein. With regard to property boundary changes, amalgamation was the most common 
form of boundary change. The most common dwelling type resulting from a boundary change was 
apartment buildings. This result was influenced by the ability of property developers to acquire 
land, which appears to be the dominant process driving change. This is consistent with other 
studies of inner suburbs across Australia, indicating that like other major Australian cities, 
redevelopment in Brisbane’s Inner South is proceeding without guidance from regulatory bodies. 
Rather than local government level planning, through land use regulation, being the fundamental 
factor of whether property boundaries will alter to facilitate redevelopment, redevelopment 
appears to simply occur wherever property developers, be they small-scale ‘Mum and Dad’ 
developers or large companies, are able to secure a suitable site. The results differed significantly 
between the various suburbs, demonstrating that the character of a neighbourhood does have a 
decisive impact on the type of redevelopment that occurs – despite the suburb’s proximity to the 
CBD. Overall, greyfield development amounted to two thirds of redevelopment identified in this 
study, generally on an ad hoc and small-scale basis. What this means for a future Brisbane in terms 
of land prices, commute times and quality of life for residents (particularly when greenfield sites 
are no longer an option for new development), remains to be seen. However, without fundamental 
change to the way existing urban areas are utilised for redevelopment, urban consolidation is likely 
to remain an aspirational, rather than a practical, goal. 
6.2 Key Findings 
Only 254 lots were identified as having experienced a boundary change over the ten-year period 
within this study – accounting for just 2.0% of the lots in the study area. Brisbane’s original town 
plan, dating back to the late nineteenth century, contained lots of approximately 900 square metres 
in size. These original lot dimensions have remained imprinted in the study area, with very little 
change occurring. Where change has occurred, and facilitated redevelopment for residential 
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purposes, much of the change occurred in existing residential areas. On the face of it, these results 
are positive, showing that redevelopment of existing urban areas (or greyfield development) is 
being used to meet Brisbane’s urban consolidation targets within the inner suburbs. However, 
under this figure a different story exists. The majority (62.5%) of all higher density residential 
developments, classified in this study as any multi-storey apartment building, were constructed on 
vacant land, car parks or industrial or commercial lots. These are easily developed sites, often large 
areas (allowing for development closely resembling that of greenfield sites) under single 
ownership where the acquisition and redevelopment of land is relatively straightforward, as it does 
not involve negotiation with multiple landholders and the land is already close to existing services 
and amenity (Ruming et al. 2007; Adams et al. 2001). Urban infill will become increasingly 
difficult as these easily developed sites are no longer available, particularly considering this 
study’s findings that show that residential lot subdivisions, for the construction of additional 
detached houses, continue to fragment Brisbane’s property boundaries. This is particularly so 
within East Brisbane and Highgate Hill, suburbs within two kilometres of Brisbane’s CBD.  
The varying result in each suburb is a consequence of the distinct character of the suburbs. While 
these suburbs may be close together, each suburb is unique in terms of its historical development, 
the land available and the type of redevelopments occurring. Even where property boundary 
change has occurred, the suburbs continue to retain their existing characters, with little change in 
the urban form in terms of dwelling type. For example, East Brisbane holds its low density 
suburban environment, with most redevelopments involving the subdivision of existing lots 
containing detached houses, resulting in an additional lot with an additional detached house – 
albeit on a much-reduced lot size. Kangaroo Point has been dominated by high density apartment 
buildings for some time, with property boundaries generally amalgamating to demolish the 
detached houses, which have withstood previous development booms, and replace them with 
apartment buildings. On the other hand, West End is a suburb experiencing a high degree of 
change. West End experienced a high degree of gentrification during the study period (see 
paragraph 3.3.2), aligning with its high levels of property boundary change and subsequent 
redevelopment at higher residential densities. In fact, this study identified that West End 
experienced the highest degree of property boundary change and the highest amount of 
amalgamations resulting in higher density residential developments. It was also the only suburb 
that experienced a majority of redevelopment on brownfield sites. As its industrial and commercial 
areas are replaced West End’s flexibility when compared to the other suburbs may indeed be a 
positive trait of its urban form but it is also highly likely that it is a result of former industrial or 
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commercial sites being the focus of developer’s attention in that suburb (Lee et al. 2016; Scheer 
and Ferdelman 2001; Siksna 1997). Larger sites are simply more amenable to change (Ryan 2008). 
While the planning profession and local government would surely prefer land use zoning being 
identified as the driver of property boundary change and residential intensification in Brisbane’s 
Inner South, the results of this study demonstrate that this is not the case. There was no trend in 
boundary changes to facilitate redevelopments occurring after a property was rezoned, even when 
that rezoning was to increase the allowable residential densities on that lot. While many properties 
now containing apartment buildings were rezoned when Brisbane City Council updated its 
planning scheme in 2014, the majority did not experience a drastic change to the residential 
densities allowable. Of the 25 out of 96 (26.0%) apartment buildings identified in this study as 
experiencing a boundary change as well as a rezoning that effectively increased the density 
allowable in those lots (‘upzoning’), only 10 properties had apartments constructed following the 
rezoning. The remaining 15 all had their apartments constructed prior to the rezoning. Where 
amalgamations occurred, the typical number of lots amalgamated was only two to three lots totally 
1,423.0 square metres. This combined lot size is little more than the size of the traditional quarter 
block (1,011.7 square metres) which dominated suburban subdivisions in the period following the 
Second World War. Almost all lots where apartment buildings were constructed following a 
boundary change were larger than 1,018.0 square metres, indicating that a threshold of over 1,000 
square metres exists as a minimum lot size requirement for property developers to consider a site 
suitable for apartment building construction. There were, of course, outliers to this, with a property 
of just 328.0 square metres in Kangaroo Point being redeveloped into an apartment building. 
Moreover, while all the suburbs in this study have high land values, the suburbs with the highest 
values (Kangaroo Point, South Brisbane and West End) experienced the most boundary change 
resulting in apartment construction. These results indicate that easily developable land (i.e. 
industrial or commercial properties, vacant land or land being used as a car park) of a certain size, 
at a certain value were influential factors in determining whether a property developer will look to 
acquire a property to redevelop it at a higher density. 
The results of this study align with other research which has established that there has been little 
to no interest from major property developers in engaging in redevelopment of existing urban areas 
(Newton et al. 2011).  As such, the ability to secure suitable sites through negotiation with 
receptible landholders is still the primary determiner of whether a property developer will be able 
to acquire land to redevelop it, despite best efforts of local government in land use planning and 
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the technology and tools available to urban planners to help delineate factors to identify properties 
for best practice redevelopments. The evidence gathered in this study indicates that Brisbane’s 
Inner South is a primary target for property developers who appear willing to redevelop any 
property that they can acquire. Put simply, property boundary change, particularly amalgamation, 
for redevelopment is a function of land availability and ease of assembly. The simple ability to 
acquire ownership of lots is therefore a primary barrier to redevelopment – a conclusion also 
reached in studies of other jurisdictions (Adams and Hutchinson 2000; Phan et al. 2008; Louw 
2008). This leads to the ad hoc and uncoordinated redevelopments that are currently occurring in 
Brisbane’s Inner South. Redevelopments of this nature occur without regard to how these changes 
to the property boundaries and urban form will further impede the adaptability of Brisbane’s urban 
form to meet the changing needs of future population growth. As such, change must occur if 
Brisbane is to meet its urban consolidation targets through redevelopment of existing urban areas. 
6.3 Recommendations 
The results of this study demonstrate that fragmentation of the cadastre in Brisbane’s inner 
southern suburbs continues through single lot subdivisions for additional detached houses, even 
within walking distance from the CBD. Where apartment buildings were constructed, they 
followed the amalgamation of two or three small lots, usually used as commercial or industrial 
sites. This is far from a coordinated approach to urban infill and is not the kind of largescale 
residential development that allows for community areas, greenspace and other benefits espoused 
in high level planning schemes. While the containment of urban growth within the boundaries of 
the existing urban footprint has the opportunity to provide high quality developments for residents, 
as well as improved access to services and more frequent uptake of public transport, it ‘…does not 
automatically guarantee these benefits, rather they are contingent on the concomitant provision of 
infrastructure, employment, services and amenities.’ (Chhetri et al. 2013, p. 78). Moreover, it is 
highly likely that infill development will continue to face significant community resistance if it 
continues in this piecemeal and fragmented manner, making it extremely difficult for governments 
to meet urban consolidation targets while maintaining the popular vote. Multiple developments in 
West End have faced significant community resistance, with protests organised by local 
community groups such as Kurilpa Futures and the West End Community Association and 
attended by local politicians. This is potentially evident of the fact that the current form of 
development is failing to meet community expectations. In modern times, the provision of 
infrastructure rarely precedes development and government authorities are constantly playing 
‘catch-up’ in providing the infrastructure requirements for growing populations. The provision of 
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infrastructure to cope with population growth and increased density is often inadequate, meaning 
that many residents view urban consolidation as negatively impacting urban liveability (see also 
Searle 2007). Regulatory stasis, in terms of reviewing applicable planning schemes and amending 
them to become more reflective of a city’s changing needs, is caused by residents’ opposition to 
zone changes. If redevelopment is to be successful, planners and government authorities must 
mitigate the concerns of residents over higher density development (see also Gabbe 2017).  
Most of the change required to remedy the issues identified in this study are institutional. Today, 
state authorities take a largescale approach to redevelopment – authorities use zoning changes and 
the redevelopment of state infrastructure, such as public transport, roads and public spaces, in the 
hope that it sparks urban renewal. More direct involvement is required if authorities are to rectify 
current urban development trends and ensure that urban form takes the preferred pattern of 
development espoused in relevant planning schemes.  As such, new planning frameworks are 
required to ensure that the risk and uncertainty of greyfield development is reduced. To ensure that 
redevelopment occurs in appropriate locations and at appropriate scales, the state should take a 
more active role in redevelopment, potentially at a site level. For example, to achieve the lot sizes 
required for ‘best practice’ higher density development (being precinct level redevelopment of ten 
400 square metre lots as outlined by Murray and Wakefield 2010 and Newton et al. 2011), state 
authorities could directly apply their power and resources to ensure that development meets 
community expectations, through land acquisition and amalgamation for the provision of suitable 
sites, as well as for the provision of parkland and public transport (see also Searle 2010, p. 141). 
This could include the state or local government undertaking land acquisitions, land banking and 
acting as property developer, as observed in other jurisdictions such as the Netherlands. As 
previously discussed, in the Netherlands the provincial and national government often plays the 
role of property developer by purchasing land, readjusting and amalgamating lots into sizes 
suitable for the desired redevelopment and then selling those lots or redeveloping the land itself. 
This is a way of guaranteeing that the planning schemes introduced at a government level are 
implemented in practice, as well as ensuring a mix of housing (social housing as well as private 
developments) as the government has control over who the land is sold to (van der Krabben et al. 
2011). This could also be achieved by more directed and incremental zoning through the upzoning 
of individual lots, rather than whole areas, so that higher density redevelopment occurs in an 
incremental, coordinated and organised way. Land use zoning also has the secondary effect of 
controlling housing supply, by limiting the location and density of new development, as well as 
shifting costs from the local government to the developer in terms of the provision of 
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infrastructure, utilities and compliance with building codes and standards (Deakin 1989). It is 
recognised, however, that the use of such power in Australia would be a significant departure from 
the current operational practice of government at both a state and local level. As zoning has a 
significant impact on property value, one neighbour’s property being upzoned while another 
remains a low-density code could raise fairness concerns. As such, the reintroduction of a 
redevelopment agency tasked with rapid and targeted urban regeneration, or a new Building Better 
Cities Program, based on the Commonwealth initiative between 1991 and 1996, credited with 
reviving Australia’s major cities, could achieve the same goals (see also Neilson 2008; Newton et 
al. 2011 for discussion on the Building Better Cities program). These bodies are often tasked with 
the kind of strategic investments in infrastructure that help to concentrate urban redevelopment. 
Brisbane City Council has taken some degree of responsibility in this space, with targeted urban 
renewal in some inner-city areas through Urban Renewal Brisbane. The (temporarily?) shelved 
Kurilpa Master Plan 2014 was the first attempt at strategic urban renewal within the study area but 
given its community reception it will not be passed in its current form under the current Palaszczuk 
State Government. At the time of writing Brisbane City Council appears unwilling to amend the 
plan or undertake further community engagement so a political stalemate ensues (Moore 2015).  
Deciding between further exacerbating the environmental, social or economic issues caused by 
urban sprawl or being condemned by well-resourced inner-city residents opposed to zoning 
changes and higher density development makes for politically unpalatable policies. Unless 
fundamental change occurs, it is highly likely that the status quo will be maintained, and urban 
consolidation will remain an aspirational goal, rather than a reality. 
6.4 Limitations and Future Research 
The methods outlined in this study have several limitations, to be considered as opportunities for 
future work. Firstly, there are the obvious limitations of using property boundary changes as 
markers for urban intensification. This research purely covers the urban intensification as a result 
of a boundary change – infill that does not require amalgamation, subdivision or reconfiguration 
of existing lot boundaries will not be included. Assessing property boundaries provides a 
comprehensive analysis of the changing urban form over time, but it does not fully capture 
changing land use, which also forms part of the urban consolidation process. For example, when 
former industrial sites are redeveloped into residential apartments, or the construction of 
townhouses behind a detached house when no subdivision was undertaken. Such changes will not 
require a property boundary change and will therefore not be included in the analysis. However, 
this type of development represents the type of ‘easy’ urban infill that will not be able to be 
 144 
 
replicated on any large scale to satisfactorily meet urban consolidation targets, and are, therefore, 
generally not the major concern for property developers or government authorities. The concern 
for decision makers is how urban consolidation continues into greyfield sites once the more easily 
developed sites are developed, which is why a study into how urban consolidation occurs after a 
boundary change is most relevant.  
Secondly, the methodology utilised in this study was supplemented by manually checking each 
property identified through the comparison of the Digital Cadastral Database at the two time 
points. This was suitable for this relatively small study area of 12,509 lots, where 402 lots were 
identified as experiencing change. Such a process would be extremely time intensive if the study 
area was to be expanded. 
Thirdly, the study area used for this research cannot fully demonstrate the change to Brisbane’s 
urban form over time. While European cities often remain relatively stable in their urban form, 
Brisbane, like its counterparts in the United States, has transformed significantly over time (Sadler 
and Lafreniere 2017). This is so in the study area, which has experienced residential intensification 
over the last few decades, but the majority of the changes in Brisbane over the last 50 years are 
likely to be seen outside of the study area, as peripheral growth has dominated Australian 
residential development for the better part of half a century. Further research would be required to 
ascertain the types of property boundary changes being undertaken in suburbs that developed 
during different periods, such as Chermside which developed in the immediate post-war period, 
or Forest Lake which was a master planned community developed in the 1990s. Moreover, 
according to the 2016 State of the Environment Report, the area of highest growth in ‘Brisbane’ 
remains the peripheral developments in the Redbank-Springfield area – technically a part of 
Ipswich City Council and 30 kilometres from the Brisbane CBD (Coleman 2016). A deeper 
analysis into areas such as these would provide a more holistic view of property boundary change 
in Brisbane and South East Queensland more broadly as different suburbs have differing urban 
forms – some more amenable to change than others. This will provide a better understanding how 
urban consolidation targets can be met without further peripheral growth. 
Fourthly, more research into how other jurisdictions undertake land assembly is crucial in 
determining a best practice approach to urban redevelopment. As previously discussed, in 
jurisdictions such as the Netherlands state authorities take a much more active role in acquiring 
and reconfiguring lots to ensure that they are suitable for redevelopment. While the state has 
historically taken an active role in urban redevelopment in the study area, such as the development 
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of Brisbane’s Southbank in the 1980s, this was not witnessed at all within the study period. 
Extending the research to beyond the current ten-year time frame and into other jurisdictions to 
observe how effective land assembly occurs in practice would be a valuable contribution. 
Fifthly, this study did not undertake any analysis of the types of higher density developments being 
constructed within the study area. Specifically, whether these developments are within the 
community’s expectations and whether they constitute ‘good’ developments. The world’s most 
innovative places, according to Florida (2017), are those that have pedestrian-friendly, mid-level 
density and mix-use neighbourhoods that encourage interaction – not the ‘vertical sprawl’ of Hong 
Kong and Singapore or the outward sprawl of Los Angeles. In 2006, some 12 years ago, Randolph 
(2006) stated that the majority of new housing in Brisbane was to be delivered through higher 
density urban redevelopment, and if the 2006 market conditions prevailed, the majority of this 
housing would be sold to investors. He noted some important points on this matter: the fact that 
the dwellings constructed would then be geared towards investors, rather than owner-occupiers 
which may deliver outcomes completely different to those delivered by a home owner market. 
Later, Searle (2010) raised concerns about the vertical height and scale of redevelopment in West 
End, particularly as the benchmark for height is the European scale of five to eight storeys, as it is 
this level that provides ‘an appropriate balance between intimacy and space at street level’ (Searle 
2010, p. 139). Analysing the scale and impact of particular developments is beyond the scope of 
this study, but it is clear from the results that the relatively small amount of property boundary 
change and subsequent redevelopment is still controversial and faces significant community 
resistance. This is particularly of note given the fact that the majority of higher density 
developments were impact assessable under Brisbane City Council’s planning scheme – meaning 
that they failed to comply with the planning scheme. Further research would be required to 
determine how much these developments departed from the Brisbane City Plan 2014. 
Lastly, and perhaps most significantly, the factors influencing a boundary change cannot be 
definitively analysed without a statistical analysis of whether land value, former land use, size or 
zoning has a determinative impact on whether a property is redeveloped, and the motives of 
developers cannot be determined without talking with those responsible for the boundary changes. 
This includes development companies, home-owners-turned-developers and government 
authorities. Only through these discussions will the factors that motivated any amalgamation (or 
subdivision or reconfiguration) be fully understood. For example, currently, the South Brisbane 
Riverside Neighbourhood Plan sets maximum building heights by lot size. For example, further 
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work is required to determine if incentives, such the higher building heights on larger lots in the 
Kurilpa Precinct, encourage amalgamation. Moreover, the factors that make certain properties 
more susceptible to change are fundamental to determining if these conditions can be replicated to 
make other areas more amenable to change, in order for urban consolidation targets more broadly 
to be met. 
6.5 Concluding Comments 
The findings of this study demonstrate that change in urban form is slow and difficult, with 
practical implementation of policies such as urban consolidation being more difficult than 
envisioned in urban planning knowledge and theory. Important lessons must be learned, and 
quickly, particularly considering the exponential growth facing Australian cities. Between 2006 
and 2016 Brisbane added almost 500,000 people to its population. It is expected to be home to 1.6 
million people by 2040, with a total of 5.3 million people expected in South East Queensland by 
that time. This will require an additional 188,200 dwellings in Brisbane alone (Department of 
Local Government, Infrastructure and Planning 2017). The pressure caused by such high levels of 
population growth is felt daily – on the commute, in housing prices and stresses on basic services 
such as education and healthcare. Without changes to the way land use planning and 
redevelopment occurs, residents and decision-makers alike are to expect to see more of the same 
– in terms of congestion, housing supply and demand, and in terms of infill. The modern day 
burgage cycle where change is dictated by the market is not leading to the type of boundary change, 
and subsequent redevelopment of dwellings, required to meet these challenges. In fact, the task of 
meeting urban consolidation targets may be impossible unless there is a major change in the 
processes by which the existing built environment can be redeveloped, particularly in light of the 
fact that greenfield land is still open for development (Newton et al. 2011). As a result, urban 
consolidation goals are likely to remain aspirational until long-term investment and planning is 
prioritised over market-led development (Buxton 2016). This failure has numerous downstream 
effects. The market is unable to efficiently manage dwelling supply and demand, which has 
exacerbated housing affordability issues and promoted poor quality development (Sharam et al. 
2015). There are strategic solutions that can be taken to meet Brisbane’s urban consolidation goals. 
However, unless fundamental change occurs, infill targets are likely to remain aspirational (or met 
only through greenfield development within existing boundaries – although land must be cleared 
for development, these qualify as meeting urban infill targets). Whether this means new regulatory 
bodies tasked with undertaken urban renewal (either on state land only or by acquiring private 
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land), or whether it means changes to the way that zoning is used, something must be done if urban 
sprawl is to be contained.  
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7. Appendices 
Appendix 1 Urban Footprint of SEQ (Department of Local Government, Infrastructure and 
Planning 2017) 
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Appendix 2 Boundary Change Results 
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Appendix 3 Boundary Changes Resulting in Apartment Construction and Brisbane City Plan 2014 Zones 
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Appendix 4  Boundary Changes Resulting in Apartment Construction and High-Density Residential Zone 
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